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A NEW STEAM FIBE ENOINE. 

In reciprocating piston steam fire engines of the ordinary 
construction, the common method of converting the recipro- 
cating motion of the piston into a continuous rotary motion 
is to employ a slotted crosshead in which the cranio pin re- 
volves. This method is open to the serious objection of un- 
due wear and a useless absorption of power. In the engine 
shown in the engraving, these objections are, in a great 
measure, if not 
wholly, overcome. 

This engine, as 
will be seen from 
the engraving, some- 
what resembles oth- 
ers now in use, but 
it differs from them 
especially in one 
particular, that is, 
in the manner of 
imparting motion to 
the flywheel shaft. 
The steam cylinder 
is placed directly 
over the water cylin- 
der or pump, and 
their pistons are at- 
tached to opposite 
ends of a common 
piston rod, to the 
center of which, be- 
tween the two cy- 
linders, is attached 
a short crosshead, 
whose ends carry 
short connecting 
rods or links, which 
are pivoted to the 
end of a lever, or 
half walking beam, 
in the end of whicb 
there is a guide- 
bole through which 

the piston rod passes. This lever is pivoted at the other end 
to the frame of the engine, and between the piston rod and 
the middle of the lever is pivoted the main connecting rod, 
B, the lower end of which connects with this crank on the 
main or flywheel shaft. 

By this construction a uniform and easy motion is secured, 
and much of the friction common to other forms is avoided. 

This engine, which is known as the Moorlen Steam Fire 
Engine, was recently patented, through the Scientific Amer- 
ican Patent Agency, by Messrs. Hiram H. Hill and Prank 



Moorlen, of Augusta, Me., from whom further information 
may be obtained. 

■♦<•»» ■ 

"FOBNET" LOCOMOTIVE FOB THE NEW TOBE 

ELEVATES BAILBOAS. 

The larger of our title page engravings represents one of 

the eight-wheeled locomotives which are now at work on 

the east side or Third avenue line. This type of engine. 
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THE MOORLEX STEAM FIBE ENGINE. 

which is known as the " Forney " locomotive, is now for 
the first time brought into extensive use, although several of 
them have been built and have worked satisfactorily. 

The directors of the New York Elevated Railroad, after 
giving two orders, each equally divided between the four- 
wheeled and the eight-wheeled engines, have given a third 
order for twenty-five of the eight-wheeled, which may be 
interpreted as a decision in favor of the Forney locomotive. 
Thus far these locomotives have worked very successfully, 
as any one may see. The engines are run both ways, wit- 



out turning around, and run over curves of 100 feet radius. 
The service is very severe, as the stations are only about a 
quarter of a mile apart, and therefore, to put the case in a 
Hibernian way, the running consists chiefly of stopping and 
starting. 

The principal dimensions of the engines are as follows: 
Cylinders, 10 by 14 inches; driving wheels, 38 inches diam- 
eter; distance between centers of driving wheels, 5 feet 6 

inches; total wheel 
base, 15 feet ; length 
of fire box, 42 inch- 
es; width of fire 
box, 34 inches; in- 
Bide diameter of 
boiler at smoke box, 
84 inches, 105 tubes, 
IJ^ inches diame- 
ter, 5 feet 10 inches 
long ; height of 
chimney above rail, 
10 feet 103^ inches; 
capacity of tank, 
475 gallons; size of 
steam ports J^ by 9 
inches; size of ex- 
haust ports, IJ^ by 
9 inches; lap of 
valve, % inch ; 
maximum travel of 
valve, S%. inches ; 
total weight of en- 
gine with full sup- 
ply of water and 
fuel, 29,890 lbs.; 
weight on driving 
wheels, 19,170 lbs.; 
weight of engine 
without water or 
fuel, 23,880 lbs. 

The engraving is 
made from a photo- 
graph of one of the 
engines built by the Baldwin Locomotive Works, of Phila- 
delphia, but a portion of those now in use on the New York 
Elevated Railroad were built by the Rhode Island Locomo- 
tive Works, of Providence, from the same drawings. 

■<<>»» 

According to the Pharmaeeut. Ceniralhalle, a serious acci- 
dent in a factory led one of the owners to experiment as to 
the cheapest and best substances for making garments in- 
combustible. He found that a 5 per cent solution of am- 
monium phosphate accomplished this purpose. 
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This would seem to offer an excellent opportunity for 
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grand scale. If they can do wnat they claim to be able to 
do, there should be no difficulty in their underbidding the 
gas men, with a wide margin for profit. 



THE STEAM VALUE OF OIL FUELS. 

Careful experiments made to ascertain the steam values of 
coal oils and petroleum have shown at times, when the com- 
bustion and all other conditions were perfect, results ex- 
ceeding the theoretic efficiency of these fuels. In the ex- 
periments at Woolwich, a heavy oil, made from Boghead 
coal, that, theoretically, should convert into steam 175 lbs. 
of water per pound of oil, gave, as a maximum result, 17 '8 
lbs. of water converted into steam per pound of oil. Reason- 
ably assuming that 12i^ per cent of the actual heat generated 
was lost in radiation and in creating the draught in the chim- 
ney, we have the practical very far exceeding the theoretic 
efficiency. 

With these fuels, which leave no residuum, complete com- 
bustion assures clean flues and boiler surface, the absence of 
any non-conducting deposit thereon to interfere with the 
best heat-transmittingconditions, and is an evidence also that 
the proportions of air and superheated steam are adjusted as 
correctly as practicable and thoroughly mixed with the oil 
vapors. Yet such conditions in themselves fail to account 
for an evaporation in excess of that due to the generally ac- 
cepted value of the chemical combinations of the elements 
present. 

By generally accepted value, we mean that estimated upon 
the known calorific power of carbon as contained in wood 
charcoal, which even now almost invariably forms the basis 
of calculations for determining the calorific power of car- 
bon in any slate. 

But the often observed fact that the practical heating 
power of some coals and of the liquid hydrocarbons exceeds 
their estimated power, cannot be explained by the charcoal 
carbon rule, but only on the hypothesis that the different 
forms or conditions of carbon have each a value of their 
own, which can only be determined by actual experi- 
ment. 

An eminent authority. Professor Henry Wurtz, who has 
studied, perhaps, more thoroughly than any one else, the 
phenomena of the combustion of liquid fuels, and whose 
conclusions have been indorsed by many other scientists, 
says, In explanation of these variations, that the heating 
effect of carbonaceous fuels "depends upon the density of 
the burning vapor and the concentration and intensity of 
the heat; that carbon, like everything else, has a latent heat 
of fusion or of liquidity, though the amount of this is as yet 
unknown, but it seems probable that it is large in amount. 
In case of oil fuel we are clearly dealing with liquid or fused 
carbon, which, according to this view, should yield us more 
effective heat for equal weights than solid carbon in coal. 
This has been overlooked in the accepted modes of estima- 
ting the calorific effectiveness of liquid fuels, and they must 
have been underestimated accordingly." 

The rapidity of thermal action is due, in a great measure, 
it is well known, to the difference between the temperature of 
the radiant and that of the recipient, is greater at high than at 
low temperatures, and the effects are especially noticeable 
in boiler firing where there is a large difference between the 
two sides of the boiler plates. The transmission of heat not 
only increases with the difference between the temperatures, 
but is greater for each degree of difference. 

In these facts we have an added explanation of the great 
advantages of intense and concentrated heat. 

The values of these several points, for the correct determi- 
nation of the heat efficiency of fuels, can be ascertained only 
by long and careful experiment; and to nothing of greater 
importance can the attention of metallurgists and engineers 
be turned. 

Ignorance of these has, in many instances, led to the re- 
jection or suppression of results of boiler experiments which 
indicated higher calorific power for the coal than theory 
permitted. 

In one instance which we have in mind, a 48 hours' run 
was made with a boiler fired with pulverized Cumberland 
coal, and the average evaporation for the whole time was 
15 '164 lbs. of water from 212° Fah. per pound of coal. The 
fuel was reduced to an impalpable powder — almost equal to 
liquid carbon — and injected by a current of air into the 
heated fireplace; igniting instantly, it was perfectly con- 
sumed, giving a flame of great intensity and concentration ; 
doing far better than the old law allowed, yet less, perhaps, 
than our progress in thermal science tells us should have 
been done. 

The old formula must be revised to meet the issues pre- 
sented by the new fuels and the Improved methods of firing. 

< I « I » 

A NEW BANE NOTE FAFEB WANTED. 

The government has for some nine years been using for 
bank notes, etc., a paper made exclusively at the Glen Mills, 
near Philadelphia, the proprietors of which have derived 
a comfortable income from their exclusive contract. The 
Secretary of the Treasury came to the conclusion some time 
since that too much was being paid for the paper, and sent 
a committee to the mills to see if the paper could not be 
manufactured more cheaply and what the profit was to the 
company, but the committee were unable to make any sug- 
gestions on this head, as the company refused to divulge the 
cost of manufacture, etc. The prices now paid by the gov- 
ernment are very high, from sixty to seventy cents a pound, 
according to the use to which it is put, the sixty cent paper 
being used for bank notes and the higher priced for bonds. 
In view of these facts the Secretary has determined to ad- 
vertise for bids for supplying paper suitable for the purpose. 
The advertisement will call for a distinctive paper, and for a 
device or devices which can be placed upon the paper that 



\ may be used, and which if adopted will become the exclusive 
property of the government. The paper must be made 
from pure linen stock, the distinctive feature to he produced 
by the introduction of silk or other colored fibers. The 
paper will have to be manufactured under the supervision 
of the government, and if deemed necessary, under the pro- 
tection of a guard stationed at the mill to prevent counter- 
feiters stealing it. The bids will be opened on December 4. 
The Secretary has from time to time received specimens of 
new kinds of paper for which were claimed all the merits of 
the fiber paper and more besides. He now proposes to make 
a change, if an equally good and more economical paper is 
offered, and it would seem as if this was a chance for some 
of our inventors to get up some new and better paper than 
any heretofore made, and thus get a profitable contract from 
the government. 

■ — » < ■ > * — — 

TEADE HABK TEEATY WITH BBAZIL. 

The Rio de Janeiro correspondent of the Evening Post re- 
ports that a convention between the United States and 
Brazil, for the reciprocal protection of trade marks, was 
signed September 24, and now awaits the formal ratification 
of the two governments. It is described as a simple, straight- 
forward instrument, giving to the citizens of either country 
all the rights and privileges of the other in the matter of 
registering patents, brands or trade marks as a proof of 
ownership or agency, and of seeking legal redress whenever 
I such rights and privileges are infringed upon. 

At the outset. Minister Ililliard was prepared carefully to 
specify in the document itself what steps should be taken by 
eitlier party to secure the desired results ; but an examin- 
; ation of the Brazilian laws relating to this subject showed 
them to be so full and so satisfactory that any concession 
beyond the right of appealing to them was wholly unneces- 
sary. Under these laws a registered trade mark is entitled 
to the same protection, and the proceedings and penalties 
for infringement are much the same as with us. 
j In view of the increasing trade of Brazil with this coun- 
I try, and the already large demand there for American goods, 
: imitations of which are largely foisted upon those markets, 
, it is incumbent on every manufacturer who cares to main- 
' tain his rights to avail himself of the protection which this 
treaty will secure. 
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THE TBEATHENT OF HYSBOFHOBZA. 

I Mr. Stanford, a member of the English Parliament, has 

I offered a prize of £100 for an essay on hydrophobia. Its 
nature, prevention, and treatment, and the British Minister 
at Washington has brought the matter to the attention of 

I the Department of State, that the necessary publicity may 
be given to the offer in the United States, The prize is to 

i be awarded by the Royal College of Physicians of London. 
The questions which are thought by the college to require 
special investigation are: The origin and history of out- 
breaks of rabies, particularly in the British dominions; the 
best mode of prevention of rabies; the characteristics of 
rabies during life, and the anatomical and chemical changes 
which are associated with the disease in its successive 
stages, particularly in its commencement; the origin of hy- 
drophobia in man, and the chemical and anatomical morbid 
changes observed in the subjects of the disease, with special 
reference to those having their seat in the organs of the 

i nervous system and in the salivary glands; the symptoms 
of the disease, particularly in its earlier stages, and the diag- 
nosis of the disease in doubtful cases, from conditions more 
or less resembling it, together with the alleged prolonged 
latency of the disease and the efficacy of the various alleged 
remedies and modes of preventing it; and what plan of 
treatment, whether prophylactic or curative, it would be most 
desirable to recommended for future trial. 

The conditions under which the prize is to be competed 
for are that the essay must be in English or have an English 
translation accompanying it, and be delivered to the college 
oh or before January 1, 1880. The essay must be accom- 
panied by a sealed envelope containing the name and address 
of the author and bearing a motto on the outside, the same 
motto to be inscribed on the essay, which may be the joint 
production of two or more authors. If not published by 
the author within a year, it is to become the property of the 

college. 

^ I > > » 

THE MECHANICAL AND OTHEB FBOFEBTIES OF IBON 
AND MUD STEEL. 

All who have to handle iron and steel, or who are inter- 
ested in the question as to the adaptability of steel for taking 
the place of iron in mechanical and civil engineering opera- 
tions, will find in the last issue of the Scientific American 
Supplement (No. 150) one of the most valuable papers on the 
behavior of these metals under critical tests that has ap- 
peared in a long time. The paper was read by Mr. Daniel 
Adamson, of Manchester, Eng., before the European Iron 
and Steel Institute, at its session in Paris, September 16, and 
it is illustrated by some sixty figures, exhibiting the effects 
of various strains upon irons and steels of varying composi- 
tion and structure. It is also accompanied by a full page 
table showing the chemical composition of the metals tested, 
the dimensions of the specimens, and the results obtained by 
the various tests. 

Mr. Adamson writes from the standpoint of the practical 
user of these metals, as well as an experimental investiga- 
tor of their properties. His object has been not merely to 
go over the ground covered by previous investigations, to 
prove by experiment the tensile strength of iron and steel, 
but to supplement them by more comprehensive tests, in con 
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nection with a more complete record of qualitative and 
quantitative conditions. For example, the exact chemical 
composition of the metals tested has been noted, to deter- 
mine the effect of cinder, sulphur, phosphorus, silicon, car- 
bon, and other chemical and mechanical admixtures, under 
varying conditions of temperature and stress. 

A special object was to determine the behavior of various 
irons and steels when subjected to concussive force, such as 
may be produced by the exjjlosion of gun cotton, gunpow- 
der, and other explosive materials, with a view to determine 
among other points the effect which an exploding boiler 
would have on another boiler working under pressure at its 
side, or the effect of a collision of one ship with another; 
and wliether wrouglit iron or steel possesses the greater 
power to resist such accidentally produced strains. He also 
made and records many experiments on various irons and 
steels to discover the influence of composition, temperature, 
and so on, in varying the power of the metals to resist ten- 
sile tests; and the same with regard to chemical tests, as by 
corrosion. Altogether the paper must prove not only a stan- 
dard work on the character and properties of iron and mild 
steel, but also have a marked effect in shaping the practices 
of mechanical and civil engineers in the manipulation and 
use of these metals. 



THE FBOFOSED ADDITION TO THE PATENT OFPICE. 

The Patent Office building, at Washington, was originally 
one of the finest specimens of the Doric order of architec- 
ture in the country. Somewhat more than a year ago a fire 
destroyed a part of the upper portions of the west and north 
wings of the building. In view of the circumstance that 
the office has for some years been seriously cramped for 
room, it is now proposed to secure the additional space 
needed by adding an attic story to the entire building, instead 
of simply restoring the burnt portion to its original state, 
and providing for the enlarged needs of the office in some 
other way. The proposed attic story, in the plan adopted. 



other European nation, and are believed to be the inventors, 
or rather the originators, of the custom of using forks at the 
table. Forks, however, had long been used for raising meats 
out of pots or cooking vessels by the Greeks and Romans, 
and the use of forks for lifting the meat from the seething 
pots is recorded in the Bible. The Egyptian priests, also, in 
presenting offerings to the gods, used forks made of bronze, j 
two of which, dug up at Sakkarah, are in the Abbott collec- 
tion. None of these people, however, although familiar 
with the use of the fork in this manner, had any idea of 
using the fork at fable. The mode of serving meat varies | 
somewhat in different nations. In some countries the head of ; 
the house took the joint in one hand, and, with a knife held in 
the other, severed the meat into suitable pieces for each per- | 
son. In other cases the joint was passed from hand to hand, 
each person cutting off sufficient for himself with his own 
knife, and then passing it to his neighbor, each cutting off 
such part as suited him. The portion thus cut off was af- 
terward divided into smaller pieces suitable for eating, and 
conveyed to the mouth by the fingers of the hand unoccupied 
by the knife. 

In many parts of Spain, to this day, table forks are un- 
known articles. In many taverns in other parts of Europe, 
knives are not placed on the table, because it is expected 
that each traveler is provided with his own, but as few per- 
sons will now eat without forks, landlords are obliged to 
furnish these, together with plates and spoons. It is curious 
that although the use of forks has not yet spread all over 
Europe, yet the savage Feejee Islanders have long had table 
forks in use. At a time when almost all of Northern Eu- 
rope was destitute of the article, these people, the most cruel 
and most ingenious of all the natives of Polynesia, used 
forks in conveying to their mouths dainty morsels oipuaka- 
balavii (long pig), as they called cooked man. 

None of the sovereigns of En^^land had forks till the 
reign of Henry VIII., all, high and low, using their fingers. 
Queen Elizabeth had several forks presented to her, and al- 



and forks hollow, so as to form a pepperbox, the sprinkler 
being provided with a valve so as to shut off the supply 
when not needed. C. A. Durgin's patent of May 8, 1866, 
shows a fork having the two inner tines dropped below the 
outer ones, so as to make a kind of spoon, for taking up 
peas or other small articles. J. S. Jennings' patent of Sep- 
tember 1 1, 1866, shows a fork having pivoted to it a swing- 
ing knife, the two being so connected as to be readily used 
by a one-handed person, as the swinging knife maybe readi- 
ly operated by a single finger of the hand holding the fork. 
A combined knife, spoon, and fork, in one instrument, is 
shown in the patent of N. Ames, September 17, 1871, a spoon 
being formed on the end of the back of the knife, and the 
point of the spoon terminating in short tines. The patent 
of S. W, Francis, February 3, 1874, and C. Reese, April 23, 
1878, both show spoons, having cutting edges at the sides of 
the bowl and tines at the point, thus combining a spoon, 
knife, and fork in one implement. A very elegant fork was 
patented by J. C. Draper, February 18, 1873, which was de- 
signed to be used in eating fruit, and is provided with a 
small bowl at the junction of the tines to catch the juice of 
the fruit. Another peculiar fork is shown in F. M. Dixon's 
patent of February 13, 1877, designed to be used for holding 
green corn in the ear, and has a long central tine to pierce 
the cob, and a short one on each side intended to enter the 
cob just sufficient to prevent its turning. 

■» < c I > 

A TEAB'E WOBK IN THE FATETIT OFFICE. 
The report of the operations of the Patent Office during 
the fiscal year ending June, 1878, shows no abatement of 
the inventive spirit of the American people. The number 
of original applications for patents was 19,657, and 14,100 
new patents were granted. There were also 637 reissues and 
722 patents granted for designs. Twenty-seven hundred and 
thirty -seven caveats were filed during the year. The receipts 
of the office amounted to $734,888, and the total expendi- 
tures were |065,906. Of the amount expended, however, 





THE FATENT OFFICE AS IV IS. 



THE PATENT OFFICE AS IT IS TO BE. 



is raised on top of the old block course, and is about thir- 
teen feet in height, without any variation all around the 
Imilding. 

The effect of the added story will be seen on comparing 
the two engravings herewith. However skillfully treated 
the addition must destroy the purity of the architectural 
type, and materiallj' injure the general architectural effect 
of the building. This great sacrifice of art to utility would 
be justifiable on one condition only — that of absolute neces- 
sity. If there were no other way to provide the Patent Of- 
fice with the room it needs, as many stories might be added 
as the original walls would support, the problem then being 
to make the alteration as little offensive to good taste as 
might be possible. But, as wo believe, that exigency has 
not yet arisen, and is not likely soon to arise — provided the 
Patent Office is given its due in its own house. This hand- 
some edifice was built for the Patent Office, its almost pro- 
phetic projectors having in view the vast requirements 
which the Office would ultimately have need of. Tempo- 
rarily other governmental offices were sheltered under the 
same roof, the Patent Office having room to spare. By its 
natural growth, however, the Patent Office now needs the 
space thus surrendered, and ought to have it, the temporary 
tenants finding accommodation elsewhere. 

This, then, is the true solution of the whole problem; give 
the Patent Office its own, or so much of it as it may require, 
only restored to its original state, and find lodgment for the 
dispossessed offices in a building of their own. The United 
States might better spend in this way a hundred times the 
money voted for the spoiling of the Patent Office edifice, 
rather than ruin the effect of such a fine piece of architec- 
ture by what, after all, must prove but a temporary make- 
shift. 



TABLE FOBKS. 

We are often disposed to sneer at the Chinese mode of 
eating their food with chopsticks, and fancy they must 
make very dirty work at their meals, yet they are cleanly 
compared with the habits of our ancestors of two or three 
centuries since. At that time, even in the best society, forks 
were unknown, except among the Italians, who appear to 
have had them in jreneral use considerably earlier than any 



though she was seen to use them on state occasions it is 
doubted if she used them ordinarily. 

Voltaire states that table forks were first used by the 
Lombards in the fourteenth century, and Martins says that 
they were in common use in Italy in the fifteenth century. 
Coryat, in his " Crudities," published in 1611, states that 
he observed a custom in all Italian cities through which he 
passed that ho had seen nowhere else in all his travels. 
I " The Italians, and also most strangers that are cormorant 
i in Italy, doe alwaies at their meales vse a little fork when 
they cut their meat." Heylin, in his " Cosmograph " (1662), 
says: "The use of silver forks, which is by some of our 
spruce gallants taken up of late, came from China into Italy, 
and thence into England." Another writer states that at 
the period of the revolution (1688) few English noblemen 
had more than a dozen forks of silver, along with a few of 
iron or steel. But after this steel forks became an article 
of manufacture at Sheffield, and they came into general use, 
having, however, only two prongs, and it was only in later 
times that the three pronged kind were used. These were 
originally forged and filed to shape slowly by hand, but in 
the present mode of manufacture, after the tang, shoulder, 
and shank are formed, a portion is flattened for the prongs, 
which is then struck up into form by a swage drop, leaving 
only a thin film between the tines, which is cleared away by 
the file. These processes are followed by hardening, tem- 
pering, grinding, and polishing, and securing the handles. 

Although silver forks have long been in use to some ex- 
tent, it was not until of late years that their use became in 
anywise common, as very few, even among the wealthy, 
used them until about fifty or sixty years ago, and the steel 
ones are still very largely used among the poor. 

Many patents have been granted of late years on forks of 
various kinds, over a dozen being for means of combining 
the " finger guard " on carving forks with a " rest," so that 
the' raising of the former will lower the latter. In addition 
to these we find many patents granted for various improve- 
ments relating to ordinary dinner forks. One granted to F. 
C. Beach, December 5, 1865, shows a fork provided with a 
simple device for sharpening a knife; and the same gentle- 
man, in connection with A. C. Klancke, obtained another 
patent September 4, 1866, for making the handles of knives 



$50,000 was for the restoration of 18,563 models injured by 
the fire of last year, and, omitting this item, the excess of 
receipts over expenses appears to have been $118,982. 

The number of trade marks registered was 1,505, as against 
only 938 for the preceding year, and the receipts from this 
source and from the registration of 492 labels, amounted 
to $42,762, a sum eight times greater than the total expenses 
of conducting the division. 

^ «o> » — - 

NEW RULE IN TBADE UABK CASES. 

Commissioner Paine of the Patent Office has lately 
adopted a new and very excellent rule in trade mark 
cases, which consists in dividing the payment of the govern- 
ment fees, so as to lessen the expense of applying for regis- 
trations. 

The government charges for every trade mark registra- 
tion are twenty-five dollars, and heretofore the rules of the 
Patent Office have required the payment of the whole 
amount in advance, before the examination of the case. If 
on the examination it was found that the proposed trade 
mark was old, or if for any other reason the case was re- 
jected, then the applicant was obliged to lose the whole of 
the fee paid. 

By the new rule now promulgated by Commissioner Paine, 
the applicant pays only ten dollars in advance. If the case 
is rejected he has no more to pay; but if registration Is al- 
lowed he then pays the balance, fifteen dollars. 

The new rule will promote public convenience and have 
the effect to increase the number of applications for registra- 
tion. Full particulars how to apply for trade mark regis- 
tration, expen.ses, etc., will be found in the " Scientific Amer- 
ican Hand Book," which may be had at this office by all who 
choose to send for it, free of charge. 

< < • > » 

Electric Light in Cbancery. 

Recently an interim injunction was obtained against 
Messrs. Wells, of Shoreditch, restraining them from contin- 
uing the use of the system of electric lighting, the appar- 
atus of which is shown in one of our engravings this week. 
The applicant, Mr. Wild, claims that the Jablochkofl sys- 
tem, which is the property of a French company, is virtual- 
ly the same as that invented by himself, and for which ho 
took out a patent in 1863. 
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FKEITCH WHEELBABB0W8. 

If a man should arrive in France witli but limited respect 
for wheelbarrows, he would be certainly in the way of con- 
version from the error of his ways. 

Throughout the land things go on two wheels, and the 
voitures and omnibuses of Paris — all four wheeled — are 
but i. small percentage of the totality. The predominance 



Figs. 1, 2, and 3 are made by Paupier, are all of iron, 
and are sold for Ifr. 10c. per kilo, about 10 cents per pound 
avoirdupois. 

Figures 6 to 9, inclusive, are of iron, are made by Paupier, 
and sold at the same price as the skeleton barrows, 10 cents 
per pound. 

Figs. 10 to 24 will be easily understood from the descrip- 



Steam Street Cars. 

In Paris very considerable experience has been acquired 
concerning the use of steam on tramways. Mr. Brown, of 
Winterthur, made an arrangement with a Paris company 
last summer, and engines which he has constructed are 
working daily from the Arc de Triomphe to Courbevoie, a 
distance of two and one sixth miles. Seventeen are em- 





Fig. 1 . —Wheelbarrow for Carboys. 



Fig. 2.— Skeleton bed Wheelbarrow. 





Fig. 3.— Wheelbarrow for Baggage. 



Fig. 4.— Wooden Wheelbarrow. 




Fig. 6.— ^Vlieelbarrow for Railway Stations.— (Uodel of Orleans.) 




Fig. 6.— Garden Wheelbarrow. 





Fig. 7,— Large Box Barrow with two Wheela. 



Pig. 8— Coke Barrow. 




Fig. 9. — ^Dumping Barrow. 



Pig. 10.— Track for Wood. 



of the two wheeled is not alone with the wheelbarrows, but 
most of the heavy as well as the light hauling is done in 
carts of various kinds. 

It is in wheelbarrows, however, that I am at present in- 
terested, and I think our mechanics may see something to 
admire and perhaps copy. Where shall we begin? With 
the skeleton. That is a fair foundation or frame for the 
subject. The different figures will require but little besides 
the names and purposes for suflScient explication. 



tions which accompany the different forms, and in some 
cases the prices also are given. 

Of Fig. 25 it need only be said that the Inventor, while 
abstractedly considering his carboy support, soliloquizes 
thus: 

"It only needs handles and wheels to make a wheel- 
barrow of it — I think, I think I must add them." 

That would m&ne a quarter century of wheelbarrows. 

Edward H. Enight. 



ployed, eleven being in use at one time. They begin to work 
at 4 p. M., and run till late at night. They usually haul two 
large tram cars, but on occasion they easily take three cars. 
We have recently investigated the working of these en- 
gines, says the Engineer, and we can say that they are com- 
pletely successful in a mechanical sense. How far ttiey will 
be successful in a commercial sense is quite another matter, 
concerning which sufficient data do not at present exist to 
enable any decisive opinion to be expressed. 
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The line falls for a distance of something over a mile from 
the Arc de Triomphe ; a portion of the gradient is, possibly, 
as steep as 1 in 50; the remainder of the road is nearly level. 
The tram cars on this route are horsed by a distinct compa- 
ny, and it is this company, and not the owners of the road, 
who are trying Mr. Brown's engines. The steam cars take 
their places and work precisely as the horse cars do, and their 



up in the water. In fact, Mr. Brown's locomotive approxi- 
mates in this respect to Lamm's flreless engine, and we have 
no doubt that he could make a run from Courbevoie to 
Paris without any fire whatever if steam were once up. The 
large quantity of water and the high pressure combine to 
equalize the demands made on the furnace, which requires 
no forcing. The fuel used is coke, which is carried in small 



Batter manntkctare In Deumark and Snreden. 

At a dairy show recently held in London the subject of 
butter manufacture in different countries was discussed. 
Mr. R. Warrington, an able writer on agricultural subjects, 
tells how the butter makers of Denmark and Sweden pro- 
duce such excellent quality. Their plan, he states, is to 
cool the milk as quickly as possible immediately after it is 





Fig. 11. — Tmck for Pig Iron. 

speed is consequently id some respects restricted. We find, 
however, that the run to and from Courbevoie is made in 
fifteen minutes, including all slops to take up and put down 
passengers, or at the rate of eight and two thirds miles an 
hour. A speed of about sixteen miles an hour can be readily 
maintained with two fully loaded cars. The average speed 
of the horse car, including stops, is not more than five miles 




bags on the engine. When the furnace requires to be fed, 
a scoop is fixed in the fire door, and one of the bags emptied 
into it; the scoop is withdrawn, and the fire door closed. 
On the run to Courbevoie the steam pressure does not fall 
at all; on the return trip, which is up hill for half the way, 
the pressure falls from 180 lbs. to about 165 lbs. The safety 
valves never blow-off, being, we believe, loaded to about 200 
lbs. on the square inch. 

As to the cost of repairs, we are unable, as we have ex- 
plained, to speak positively, We understand that they are 



Fig. 12.— Baggage Truck. (Eastern Railway.) 

received at the dairy. This is efEected by means of cold 
water or ice. The latter is far more effective than water, 
and admits of constant results being obtained at all seasons 
of the year, and, in general, cold water is only employed as 
a partial substitute. 

In either case the milk is set in cylindrical pails, the depth 
of the milk in the pail being about 16 inches, and the most 
improved form of pail contains about 35 lbs. of milk. The 
object of making the pail narrow is to facilitate the rapid 
cooling of the milk. The pails are set in a tank sunk level 







Fig. 13.— Sack Trnck. Weight 84 lbs. Price J4- ^e- 15.— Truck for Storei. 



Kg. 16.— Low 'I'ruck for Hauling Stone. 



per hour. As regards trouble from horses, our experience 
corroborates that of the engine drivers, who are all picked 
men, and very intelligent. It is that the horses take no more 
notice of the steam tram cars than they do of the horse tram 
cars, that is to say, no notice at all. The engines are per- 
fectly under control. On one occasion, when riding on one 
of the engines on the run to Courbevoie, the road being clear 
and a speed of nearly twenty miles having been attained, a 
man coolly drove a hor.se and cart across the track within a few 
yards of the engine. The tram pulled up, however, within 
two lengths of the engine. After such an experience we 
have no hesitation in saying that the traffic can be worked 
as safely with engines as with horses, even at a much higher 
speed. 

There are elements of success about the Brown tramway 
engine which deserve particular attention. To keep the 
mechanism out of the dirt, the cylinders and valve gear are 
placed above the level of the foot plate, and motion is com- 
municated to the wheels by vertical rocking beams, one on 
each side. In this way the piston rods and slide bars can 
be kept free of mud and road grit. Various attempts to at- 
tain the same end have 
been made by other per- 
sons, but little or nothing 
was gained by the eleva- 
tion of the cylinders while 
the eccentrics were close 
to the road. Mr. Brown 
has succeeded in dispens- 
ing with the use of eccen- 
trics altogether, and the 
very peculiar and simple 
valve gear he employs in- 
stead works like a charm, 
and is exactly the thing 
for the required purpose. 
There is little or no- 
thing about it to wear 

out or to keep in order. Another excellent feature is the 
boiler, which, considering its size, contains a very large 
quantity of water. The pressure carried is very great, 180 
lbs. to 195 lbs. on the square inch, and the consequence is, 
that in obedience to a well known law, much power is stored 



much smaller than any other type of engine used on the 
Continent. One engine, at all events, has worked for about 
eight hours every day for six weeks without any repairs 
whatever, a wonderful performance for a tram car engine ; 




Fig. 14.— Bloom Truck. Iron, 10 cents per pound. Wood, 22 to 88 francs. 

and save that a few nuts wanted screwing up and locking in 
their places, it was in excellent working order when we saw 
it. The road traversed is in places very bad indeed, and the 
engines jump in a way to seriously try their springs. The 
consumption of fuel and of oil is very small, and all things 




Pig. 17.-Dr8y with Windlass for Hauling Stone. 

considered, we are disposed to think that Mr. Brown has 
gone at least as near as any other man to solving a very in- 
teresting problem. That the public appreciate his efforts is 
proved by the numbers who travel by the steam worked 



with the floor, and rest on narrow rafters of wood, so that 
they do not touch the bottom of the tank, and the water can 
thus circulate completely round the pails. It has been as- 
certained that 100 lbs. of milk in a metal pail 14 inches 
wide, the height of the milk being 16 inches, cooled from 93° 
to 54° in half an hour; in two hours to 48°; in four hours 
to 43°; and in ten hours to 36°. The cream is obtained by 
two skimmings at 24 and 36 hours from the time of setting, 
and where ice is used the cream is all obtained in 12 to 24 
hours. In order to obtain the best quality of butter it is ne- 
cessary to chum the cream as soon as possible after skim- 
ming. When there is not sufBcient cream to fill the churn 
some new milk is added ; and the addition of new milk to 
the cream is generally recommended as improving the flavor 
of the butter. Sweet cream butter is better and keeps bet- 
ter than sour cream butter, but people accustomed to the 
flavor of butter made from sour cream are apt to think but- 
ter made from sweet cream insipid, so that, in order to suit 
certain markets, the cream is sometimes soured before 
churning. 
The process of souring is carefully regulated, so as not to 

exceed the wished for 
point. When the temper- 
ature of the cream is un- 
der 60°, souring takes 
place very slowly, but be- 
comes rapid at a some- 
what higher temperature. 
The cream is warmed, if 
necessary, by placing it in 
a metal pail standing in 
warm water, or by stirring 
the cream in the tub with 
a hollow metal stirrer filled 
with hot water. When 
the thermometer shows 
that the cream has reached 
the desired temperature, 
a little buttermilk is added to start the fermentation, and 
the operation of churning commences. 

Souring should be so managed that the cream is just ready 
at the hour of churning, and if the souring proceeds too 
rapidly, it must be checked by cooling the cream. 
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The higher the temperatnro of the cream, the quicker the 
butter comes, but butter chamed at too high a temperature 
will be more or less greasy in appearance, and the same re- 
sult is obtained when clmruiag Is coatiaued f or some time 



sary in order to preserve the " grain." After standing for 
an hour to harden, the butter is put through a machine for 
expressing buttermilk; care being taken not to overwork 
the butter, which would render it dry. The butter is next 



the sides of the cars, or to the detachable frame resting there- 
on, a series of cranes, which may be swung laterally when 
required to support the trucks while discharging their 
freight. The freight is loaded on the flat floors of the said 





Fifj. 18 -Brucl'e Tub Barrow. Wooden baiTel, 50 francs 



after the butter has come, or after tlie butter is too much 
worked while being made up after churning. On the other 
hand, butter churned at too low a temperature will be long i 
in coming, and the product will be hard. It is impossible, 
however, to fix on anyone temperature as the best, since the 
nature of butter fat varies somewhat at different seasons of 
the year, and according to the diet of tlie cow. Generally 
speaking, sweet cream should be put into the churn at from 
50 to 55°, and sour cream from 52° upwards. 

Forty minutes is about the time of churning which yields 
the best quality of butter, but thin cream requires longer 
churning than thick cream. It is indispensable for uniform- 
ity of work that the churn should always be turned at the 
same speed. The greater the speed the shorter is the time 




t'iji. lii.— Bruel's Tub Barrow. Iron barrel, ti") fraiK-o 



truck or false platform in the usual manner, and when the 
cars arrive at thiir destination each truck is shifted or moved 
laterally on the cranes, until all or a part of its pivoted 
floor sections overliang the side or are clear of the car, when 
said sections are tilted anil the freight discharged. 



Fig. SO.— Waite, Buniell & Co.'s Swinging Tub Barrow. 
Capacities 83 to 835 liters. I'rice 75 to 180 fraucn. 



liyiuan's Trigonometer. 

Ileferring to the engraving of Lyman's trigononieler, pub- 
lished in our issue of November 2, we would state that 
Messrs. Heller & Brightly, 33 North Seventh street, Phila- 
delphia, are the manufacturers, who supply the instrument. 

The Black Spot on Jupiter. 

In reply to the question of Mr. Eadie (Scientific Ambri- 










Fig. 23. — Garden Pump or Barrow. 
Vertical Action. Price complete 115. 
franc.". 




Fig. 31. — Beame'8 Pump Barrow. Horizontal Action. Capacity 3..-)()0 liiers per hour. Complete 
with Suction and Discharge Pipes, etc. 126 francs. Capacity ."i.llOO to 6,000 liters per hour, 313 francs 



Fi','. as. — Uomry (Sarden Pump. Capacity 2,000 to 9,000 liters per hour. In bronze from 19.5 to 430 francs. 



of churning, and in a wide churn a slow speed has the same 
effect as a higher speed in a narrow churn. The number of 
revolutions is easily ascertained by attaching a short piece 
of string to the spindle of the churn and counting how of- 
ten it comes round in a quarter of a minute. The churning 
should be stopped as soon as the butter appears, as over- 
churning injures the quality of the butter. When the but- 
ter is taken out of the churn it is pressed lightly together by 
hand. Sweet cream butter is never washed; sour cream 
butter is slightly washed in some dairies, but this is not gen- 
eral. Color is artificially given to butter by mixing some 




Fig. M. — Rotary Pump on Iron Frame. 
Capacity 2,000 to 3,000 liters. Price 160 to 340 francs. 

"butter color" with the cream when it is put into the 

chum. 

The retention of some buttermilk is believed to be neces- 



weighed, and after standiug a couple of Hours !s again , can, October 26), as to the cause of the black spot observed 
passed through the machine. Salt, at the rate of 3 lbs. to by him on the disk of Jupiter, Sei)tcmber 28, >Ir. R. D. 
the 100 lbs., is added to the butter while going through the Schimpff writes that it was unquestionably the shadow of 
machine either at the first or second time of rolling. The 
butter when made is immediately packed into casks, the 
sides of which are slightly .salted. Large quantities of sweet 
cream butter are exported from Denmark in tins to tropical 
countries, and it is stated that the great care taken to pre- 
serve the " grain " of the butter has the effect of raising its 
melting point, so that such butter remains solid in a hot cli- 
mate. 

The system described by Mr. Warrington, says the Irhh 
Fanner's Gazette, is considered by him to have so many ad- 
vantages that it will undoubtedly become the method of the 
future. It is being largely adopted in the United States, and 
is under trial in several parts of Europe. 

Nenr Agricultural Inventlong. 

An improved Plow, adapted to the various kinds of work 
necessary in the cultivation of cotton and other crops, has 
been patented by Mr. Benjamin H. Cross, of Cabaniss, Ga. 

An improvement in Stump Pullers has been patented by 
Mr. William A. Webb, of Wadley, Ga. This invention con- 
sists in two supports, having notches formed in their upper 
ends, and a cylinder provided with journals upon its ends, 
and having a mortise formed in it for receiving the operat- 
ing lever. A chain is connected with the cylinder and at- 
tached to the stump. When the cylinder is turned by means 
of the hand lever a great leverage is secured. 

An improved Dumping Car has been devised l)y Mr. Louis 
Prince, of Nashville, Ohio. This invention applies to the 
cars, or to a detachable frame resting thereon, a truck or 

wheeled false platform, which ■ is capable of being shifted ime of Jupiter's moons. The satellite had completed its 
laterally, and has a series of tilting floor sections or traps, transit, but its position was such that its shadow still rested 
on which the freight is deposited; there are also hinged to on the planet at the hour named. 




Fig. 35.— Carboy Support 
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Small Steamboats. 

To the Editor of the Scientific American : 

I have taken your valuable paper for some years, and the 
accounts of small steamers and answers in the correspondent 
column have interested me a good deal, as it is in my line. 

There is one thing in which I think you make a mistake, 
and that is in advising people to use vertical boilers for 
steam launches. I have tried both vertical and horizontal 
in the same boat, and find the latter superior in many re- 
spects. The vertical boiler gets steam up to 80 lbs. pressure 
on the square inch in three quarters of an hour, but when 
the engine was running, even slowly, it primed so bad that 
we could never tell how the water stood without stopping 
altogether, as the gauge glass looked as if it was full of soap 
bubbles; when we stopped at a wharf the steam would rise 
at a fearful rate, even with the fire almost out and the door 
open. I have seen it go up from 40 lbs. to 90 in less than 
five minutes. 

The horizontal boiler takes about two hours to get 60 lbs. 
from cold water, but when running the water does not stand 
more than }4 'icb higher in the glass than when standing, 
and never foams at all. Another advantage which this 
boiler has over the vertical one is that it stands much lower 
in the boat, the top of the dome being level with the gun 
wale, whereas the vertical stood some 18 inches above, 
which made the boat very crank and hardly safe in a sea. 

The engine was built by my brother and myself, most of 
it of an evening after we were home from work and on holi- 
days; we made our own drawings and patterns, and had the 
casting and forgings done at the foundry. 

The cylinder is 4^^ inches diameter, with 5 inch stroke of 
piston, cutting off at ^ stroke; pump ^g inch diameter by 6 
inches stroke. We usually ran her at 300 or 400 revolutions 
a minute with 75 lbs. steam. The boiler is horizontal, 2 feet 
6 inches diameter and 3 feet long, 4 feet over all, with a 6 
inch smoke box at each end; there is a flue right through 
the boiler, 15 inches diameter, and return tubes which are 
also 3 feet long, 1% inch outside diameter. There are 18 
tubes, but the boiler would have been better if there were 6 
more. The boat is wood, diagonal built, 24 feet keel, 26 feet 
5 inches over all, 5 feet 8 inches beam over bead, 3 feet 9 
inches deep ; built with very fine lines both fore and aft. 

The propeller is 2 feet diameter and 3 feet pitch. With a 
4 bladed propeller, 3 feet pitch, we ran the measured mile 
(6,080 feet) with tide, carrying 80 lbs. steam, in ten minutes. 
Not being satisfied with this performance, we cut two 
blades off, when, with 2 bladed propeller, 3 feet pitch, we ran 
the same distance, with the same pressure, in slack water, in 
8 minutes and 40 seconds. In this case the tide had just 
turned and was slightly against us. 

We also tried a three bladed propeller, 2 feet diameter, 2 
feet 10 inches pitch, when she ran the mile in 8 minutes and 
55 seconds with the tide, carrying 75 lbs. steam. From the 
above it will be seen that the 2 bladed screw gave the best 
results. S. Firth. 

Auckland, N. Z. 

[It is scarcely fair to condemn the vertical boiler, in 
general, on account of the bad performance of a single 
specimen. It is true that each form has some special ad- 
vantages, but one can be made to furnish as dry steam as 
the other, when properly proportioned. We are glad to re- 
ceive the account of your boat, which will be of interest and 
value to many readers. — Ed] 

i^ « » I » 

Ijlfe Preservers. 

To the Editor of tfie Scientific American : 

The loss of life at sea, and the river accidents of almost 
daily occurrence, should stimulate inventors to produce 
some simple life-saving apparatus. The difficulty is to set 
the inventive fashion in this direction; and as everybody's 
business is usually nobody's business, there is no interest in 
this matter except at the time of an accident, or during the 
nine days' wonder excited by a calamity. Most of our 
steamers and sailing vessels are supplied with circular buoys, 
air cushions, and cork life preservers, but at the moment of 
collision or upset these articles are not accessible, or are 
with difficulty attached to the person. The suggestion of a 
" circlet of waterproof cells," in a recent article in the Sci- 
entific American, is a move in the right direction. Some 
modification of Boyton's swimming gear, or of Cleburne's 
air hammock, might be made simple, cheap, and portable. 
After the Huron disaster. Medical Director Cleburne, of the 
Navy, suggested the use of " air-tight waterproof ham- 
mocks " for seamen (made of light, flexible, impervious ma- 
terial, free from the objectionable features of rubber cloth), 
so that in case of shipwreck each man would be provided 
with a life-saving apparatus capable of supporting in the 
water three to four hundred pounds, and by a simple arrange- 
ment a number of these beds could be attached together to 
form a life raft capable of saving the entire crew. We do 
not know if the Navy Department has taken the hint to 
supply war ships with these hammocks, or whether it is 
waiting for another Huron calamity to develop the idea. The 
Doctor has suggested the use of the same material for the 
hoods of waterproof cloaks or wraps, for crinoline, and for 
ladies' long boas (which could be instantly put around a 
child's body under the shoulders), and for the inside lining 
of coats, etc. — the lining to be double and quickly inflated 
by an automatic valve. It is important to utilize articles of 
dress, beds, and fcammooks for life-saving purposes, as 



travelers are not willing to burden themselves with special 
life preservers. 

Who will take the hint of the Scientific American, and 
provide the public with a simple, cheap, and reliable life- 
saving apparatus? J. E. Parker. 
Philadelphia, October 9. 

i* < » > «i 

Blsbop Ferrette on the Cedars of Ijebaiion. 
To the Editor of the Scientific American : 

In connection with the article which has appeared in the 
Scientific American (November 2, 1878), questioning the 
great antiquity of the big trees of California and other places, 
may I be permitted to give to the public, through your in- 
termediate, a parallel fact which fell under my observation 
with regard to the cedars of Lebanon ? 

I visited the cedars for the flrst time in the summer of 

1860, and was struck by the similarity of cedars to fir trees. 

i A cedar is in fact nothing but a big fir tree, of which there 

I are many species, all closely related to each other. Having 

I been born in a fir tree country, and knowing that those 

trees are not generally among those which take many years 

to attain their full size, I conceived some doubts as to any 

of the cedars, even the most enormous, being as old as 

Solomon's time. 

J But the next year I was able to set that question at rest, 

to my satisfaction at least, for I must confess that I am not in 

any special sense a botanist. I revisited the cedars in 1861, 

and found one of the five or six principal giants, at whose 

stupendous proportions I had wondered the year before, 

lying on the ground, having been rooted out by the snows 

and storms of the winter. Monks were busy sawing it 

' into pieces, and had already severed from the trunk one of 

!the two nearly equal stems into which it branched at about 

ten, certainly not more than twenty feet from the ground. 

; I counted the rings at that place, and to my surprise they 

; were only two hundred or thereabouts. 

I confess it was difficult for me to believe that that enor- 

j mous branch was only two hundred years old; and if it 

I was only that age, the whole tree could not have been 

' much older, for fir trees, so far as I am aware, never grow 

new branches below older ones; and when that branch was 

first projected, at twenty feet or less from the ground, the 

tree could not have been much more than twenty years 

old. Julius Ferrette. 

P.S.— It might be useful to add that my conclusions in 
this respect are not influenced by my theology, according 
to which any tree might be as well ten thousand as two 
hundred years old. 
1 Cambridge, Mass., 26th October, 1878. 



Early IHananictnre of Steel Pens. 

To the Editor of the Scientific American: 

I write to inquire if you can give me information con- 
cerning the manufacture of metal pens in this country. I 
maybe vain in the supposition, but lam almost persuaded, 
that my people — the Shakers — were the originators of metal 
pens. I write this to you with a silver pen, "one slit," 
that was made in the year 1819 at this village by the 
Shakers. 

Two or three years previous to the use of silver for pens, 
our people used brass plate for their manufacture, but soon 
found silver preferable. Some of our people, now living, 
sold these pens in the year 1820 for 25 cents each, and dis- 
posed of all that could be made at that price. 

The machinery for rolling the brass and silver plate was 
a home invention ; also the shears for cutting the pens ; these 
we still have in our possession. At the above date the in- 
ventor writes: "I now have my new shears, with which I 
have cut 292 pens in 14 minutes; this is doing it with dis- 
patch!" The metal used was melted silver coins; and atone 
time the worker says, " I meltedup $55.00 or |60.00 of silver 
money." I find the following in a late Boston paper: 

"English steel pens are almost entirely made by women. 
In 1828-29 the first gross of ' three slit ' steel pens was sold 
wholesale at £7 4s. the gross. In 1830 they had fallen to 8s. 
and in 1832 to 6s. the gross. A better article is now sold at 
6d. per gross." 

I leave you to judge the merits of this pen, from the ap- 
pearance of my chirography ; and can assure you it has seen 
nearly sixty years' service. The two I have in possession 
are equally good writers, and were presented to me by my 
I venerable friend, D. A. Buckingham, who, 58 and more 
I years ago, engaged in the sale of pens. By giving me what 
information you are able I will be under many obligations. 
I neglected to say that the handles to these pens were made 
; of both wood and tin; the tin one I have is tubular and 
closes the pentelescopicaUy. G. A. Lomas. 

Shakers, N. Y. 

[We find no record of the manufacture of metal pens in 
i this country as early as 1820. At that time Gillott had 
[ begun to make steel pens in England. As early as 1803 bar- 
! rel pens of steel were made by a Mr. Wise in England. Evi- 
dently Mr. Lomas writes with a good pen.] 



Advantages of Eiperlniental Stndr- 

A paper read by C. M. Boutelle, at a late meeting of the 
Minnesota Educational Association, contains the following 
summary of the advantages that result from experimental 
work in natural science: 

1. The ability to follow directions sensibly; this is some- 
thing of which we see the need every day in our schools, 
and it is readily acquired by a course of experimental 
work. 



2. The ability to construct and use apparatus comes from 
a use of the experimental method of study and teaching. 
When a teacher or a student understands the use of tools 
many articles of great use can be made at a very small 
expense. Students or teachers will be gainers by being 
thrown upon their own resources. A complete and well ar- 
ranged laboratory may be so used as to cramp the ingenuity 
and independence of an experimenter, and so be a positive 
disadvantage. 

3. The actual seeing of a phenomenon, or the handling, 
tasting, and smelling of some chemical substance, carries 
with it a knowledge obtainable in no other way. The stu- 
dent who learns a printed statement is likely to forget it, for 
the imperfect knowledge has gone into his mind in but one 
way, and second hand at that, while the thing itself once 
known may, whenever encountered again, appeal for recog- 
nition to all or to nearly all of the senses. There are odors, 
for instance, common in the chemical laboratory, that once 
known are never forgotten, which are beyond the power of 
words to describe. 

4. Apparatus in books always works well. In practice 
there are accidents the educational value of which the stu- 
dent of physical science cannot afford to miss. If things 
will burn, or break, or explode, there is no way of knowing 
it better or remembering it longer than by experience. 

5. The reality of some slight change, some variation in the 
weight, color, or temperature, comes home only to the stu- 
dent who observes the change itself. 

6. The cultivation of a scientific faith, of a belief in things 
understood but not seen, is not the least of the advantages 
of the study of experiments. Pupils can be led to recite 
glibly book statements which they do not believe in the way 
that facts should be believed. Students will luok with genu- 
ine wonder at a few ounces of water supported in an in- 
verted goblet over the mouth of which a slip of paper or of 
glass has been placed, but will state without hesitation that 
the atmosphere presses with a force of nearly fifteen pounds 
to the square inch and in every direction. 

7. The habit of associating phenomena with their descrip- 
tions and explanations will be acquired after a time. Stu- 
dents at first find a genuine difficulty in this matter. 

8. The habit of seeing what is going on in the world 
around us grows as we use the method of experiment. There 
are many things happening all about us from which the 
skillful teacher can draw illustrations for the use of his 
classes. Some great advances have been made in science 
because men saw what happened, how it happened, and 
all that happened. Things had swung, in nature and in art, 
ever since the world began, but an observing young man 
(20 years old, only), a man with eyes and the habit of using 
them, discovered the principle of the pendulum, before 
unknown. 

9. To one who does experimental work, and loves 'it, 
there cannot but come a habit of looking for the reasons of 
things. "What?" is the question asked of nature by the 
experiment. " Why ? " is the question the mind sets itself 
to answer. Science has always been the gainer by this 
habit; right or wrong, every theory that attempts to explain 
a group of related phenomena is of benefit. The theories, 
now known to be false, mere names long ago, marked steps 
in scientific progress as truly as do the accepted theories of 
to-day. 

10. The culture that comes from a use of scientific work 
will have a tendency to enable men to see what there really 
is in the everyday and commonplace. It is too late for a 
falling apple to suggest anew the law of universal gravita- 
tion; it is too late for us to attempt to produce, from the 
fact that if a certain kind of vibraticn produces a certain 
sound, repeating the vibration repeats the sound (a fact, by 
the way, as old as speaking and hearing), a machine like the 
phonograph or the telephone; but it is not too late for the 
pupils in our schools to study science and to keep their 

eyes open. 

i< I « > » 

A Gas Clock. 

It is said that there is a clock in the Guildhall Museum, 
London, of which the motive power is hydrogen gas, gen- 
erated by the action of diluted sulphuric acid on a ball of 
zinc. The clock itself resembles a large colored glass cylin- 
der without any cover, and about half full of sulphuric acid. 
Floating on the top of this acid is a glass bell, and the gas 
generated forces forward this concave receiver until it 
nearly reaches the top of the cylinder, when, by the action 
of a delicate lever, two valves become simultaneously 
opened. One of these allows the gas to escape, thereby 
causing the receiver to descend, and the other permits a 
fresh ball of zinc to fall into the acid. The same operation 
is repeated as long as the materials for making the gas are 
supplied, and this, is effected without winding or manipula- 
tion of any kind. The dial plate is fixed to the front of the 
cylinder, and communicates by wheels, etc., with a small 
glass perpendicular shaft, which rises with the receiver and 
sets the wheels in motion. 

• < » I » — 

Special Senses In Insects. 

The eminent French naturalist, Pere Montrousier, details 
the following experiment that he has made. He immersed 
a long-snouted weevil so as to cover it, all but the tip of the 
antennae, with a coating of wax. On presenting to it oil of 
turpentine it became violently excited and endeavored toes- 
cape. Another now had the tips only of its antennse coated 
with the wax, and neither turpentine nor any other strong 
smelling substance at all affected it. 
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THE ELECTBIC LIGHT. 

The apparatus exhibited by Messrs. Wells & Co., of 
Shoreditch, for the production of electric light by the 
JablochkofE process, is shown in the engraving, for which 
we are indebted to the London 0-raphic. It consists of a 
Gramme machine, a section of which is given to show the 
arrangement of magnets around a central axis. This rotates 
about 1,100 times per minute, and is driven by any ordinary 
engine. The JablochkofE candle consists of two sticks of 
moulded carbon, embedded in a mass of composition to give 
them solidity, and are separated by a column of plaster of 
Paris, which acts as an insulator. The two carbons are con- 
nected at top by means of a thin stick of carbon one milli. 
meter in diameter. The entire candle is held in a strong 
metal clip. Four of these are contained in a lamp, and are 
burnt in succession, an automatic arrangement shifting the 
current as each one is burnt out. 

Messrs. Wells exhibited three of these lamps inside and 
one outside of their large show rooms, the illumination of 
which was perfect, showing colors distinctly, and, being dif- 
fused, did not cast heavy shadows. They afterwards burnt 
six candles on one stand, simultaneously producing a bril- 
liant light and solid shadows. As to the light itself, there 
is but little difference, and that only to be noted by experts, 
between it and the light produced by the systems that 
have already been adopted in London. It is of a very pow- 
erful character, and it extends Its illuminating influence 
for a considerable distance without much apparent diminu- 
tion of strength. 



electric candle consumes per hour 77 grains of crayon, com- 
posed simply of coke and plaster; the ton of best coke costs 
$9.00, and the pound of plaster 3 cents. Taking these 
figures as a basis, we find that the consumption of my candle, 
representing 100 jets of gas, costs 0-0055 cent per hour, which 
gives a figure almost impossible to formulate. Multiplying 
by 1,000, we may say that an electric light replacing 10,000 
jets of gas costs 5}4 cents, while these 10,000 jets repre- 
sent an expense of 84 cents per hour. No one could prove 
these figures inaccurate, and yet I should never dare to re- 
present them as realizable in practice. As to the cost of the 
electric light, I shall only say this — wherever it has been 
employed there has been a very notable economy. In the 
Louvre, for example, where this light has been in use for a 
year, the proprietors of the magasins have proved a saving 
of 30 per cent, and with more light than with gas. I con- 
clude by saying that progress in the cheapness of the light is 
clearly indicated. The electric candle, which is manufac- 
tured at this moment at the rate of from 3,000 to 5,000 per 
day, and in consumption costs 10 cents per hour, must ne- 
cessarily become cheaper when we manufacture 50,000 per 
day; but to announce the future eventual result as an ac- 
complished fact is to mislead the public. " 

< < ■ t » 

Recent ITIilltary Balloon Experiment*. 

The military balloon experiments at Woolwich have 

been so far successful that lately an aeronaut was lifted some 

700 feet, to a height, therefore, sufficient for reconnoitering 

purposes. There is nothing of novelty in this, as a matter 



now passed through the tube, and hydrogen issues forth, 
the oxygen from the decomposed steam going to form ferrous 
oxide. So completely do the iron turnings do their work 
under these circumstances, that not only is the surface of 
the metal acted upon, but it is oxidized well nigh through- 
out. 

Naturally enough, the hydrogen comes away with a good 
deal of vapor, and, if pure gas is desired, some desiccating 
arrangement will have to be employed ; but so far Captain 
Templar has used none. His balloon, which is of lawn, 
dressed with boiled oil and glue, will contain about 10,000 
cubic feet, but last week not more than 9,000 feet of hydro- 
gen was introduced. The gas was generated from the tube 
at the rate of something like 1,000 cubic feet per hour, and 
there can be little doubt that, during the long period of fill- 
ing, a large quantity of the vapor that was mixed with the 
hydrogen condensed and ran out of the balloon in the form 
of water. Pure hydrogen should have a lifting power of 
70 lbs. per 1,000 feet, or perhaps a little more, but it Is 
hardly likely that gas produced in a rough and ready 
fashion in the field will possess this degree of buoyancy. 
Still Captain Templar was successful in lifting balloon, 
aeronaut, ballast, and 700 feet of rope — for the ascent was a 
captive one — by means of 9,000 cubic feet of hydrogen, pre- 
pared in the way we have mentioned. 

Another point is worthy of note in connection with the 
experiment. The fabric of the balloon kept the hydrogen 
imprisoned for a much longer period than had been antici- 
pated. A dozen hours scarcely impaired the buoyancy of 




THE ELECTRIC LIGHT.-SZETCH OF- THE APPAEATITS. 



M. JablochkofE, the inventor of this form of the electric 
light, writing in reply to the question as to what distance 
from the source of electricity a luminous center may be 
produced, says that the distance may be as great as is wished, 
only it is necessary to employ a conductor of very great 
diameter in order not to increase the total resistance of the 
circuit. In reference to Mr. Edison's claim to have solved 
the question of the divisibility of the light, M. JablochkofE 
writes that he long ago realized its divisibility, as is proved 
by communications from him to the Academy of Science 
and the French Physical Society, in December, 1877, and 
February, 1878. It has, moreover, he states, been shown 
in public at the Sorbonne, and has been in use at the Exhi- 
bition since the 1st of May. M. JablochkofE says: 

'•In view of this fact, it may not be inadvisable to say 
a few words on the calculations which have been made as 
to the cost of the light. These calculations are of two 
orders. The opponents of the electric light represent it as 
costing very dear; its partisans, and, above all, its propaga- 
tors, on the contrary, give figures which we may not, per- 
haps, call inexact, but which, nevertheless, are only theo- 
retical figures, and, consequently, little capable of being 
justified by practice. To better understand my idea, I shall 
suppose the following calculations for my candle. The 



of aerial navigation, although it is the first instance, we be- 
lieve, of any one in this country being raised from the 
earth by the agency of pure hydrogen, but it is, neverthe 
less, something to have achieved in the circumstances under 
which Captain Templar has been working. Everybody 
knows that hydrogen is gifted with extraordinary lifting 
power, just as every chemist is aware that the gas may be 
produced in the way Captain Templar produced it, namely, 
by passing a jet of steam over iron turnings. But the prob- 
lem under solution was not to send up a hydrogen balloon 
so much as to discover whether the thing could be done in 
a haphazard fashion, and with such simple means as an 
army in the field would be provided with. It is one thing 
to make hydrogen in the laboratory, and another to make 
a sufficient supply of it just whenever the commander of an 
army may order a balloon reconnoissance to be made. 

Captain Templar has practically proved that this can be 
done. He requires a supply of steam, an improvised fur- 
nace of some sort, and a tube filled with iron turnings; given 
these, he can provide hydrogen sufficient to lift a scout high 
into the air. The tube at present employed by Captain 
Templar is six or eight inches in diameter, and some half 
dozen feet long ; it is filled loosely with iron turnings and 
placed in a furnace where it becomes red hot. Steam is 



the balloon, and by adding yet another waterproof coating 
it is anticipated that the balloon will remain inflated for 
four-and-twenty hours. 

The next step will be to discover how far it is possible to 
compress hydrogen so manufactured into cylinders for con- 
veyance in transport wagons, so that a supply of hydrogen 
may be at hand whenever an ascent is determined upon in 
the field. Captain Templar is sanguine of compressing the 
gas to a fourth of its volume, and thus decreasing its bulk 
considerably, when the balloon train is on the march. How 

far this is practicable experiment only can prove. — Nature. 
^ t a > » 

Spontaneous Combnstlon. 

According to the Boston Journal of Commerce, at the 
semi-annual meeting of the New England Cotton Manufac- 
turers' Association, in Boston, Professor Ordway made a 
report on certain chemical properties of commercial oil, and 
incidentally discussed spontaneous, combustion. Experi- 
ments had been attempted to ascertain the facts concerning 
spontaneous combustion, which is oxidation of oil when 
spread out over a large surface. It was found that in time 
all oil, whether animal or vegetable, took fire. One of the 
most important things to be ascertained in the experiments 
was the correctness of the opinion put forward as a result 
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of recent experiments in Europe, that animal or vegetable 
oil when mixed with a mineral oil would undergo spontane- 
ous combustion. It was found that cottonseed oil would 
takeflre even when mixed with 35 per cent of petroleum oil. 
But it was ascertained beyond a doubt that even 10 per cent 
of mineral oil mixed with an animal or vegetable oil went 
far to prevent combustion. Professor Ordway described 
some experiments in other directions, but explained that 
they would have to be continued before definite deductions 
could be made. In connection with the tests of the flashing 
point, experiments had been made with ten specimens ot 
kerosene oil bought at different stores in Boston. The flash- 
ing point should be at 130° Fahrenheit. Downer's kerosene 
was found to "be i^ood at 134. but the other specimens flashed 
respectively at 84, 80, 81, 117. 79, 73, 135, 79, 80, 84 degrees. 
The professor was of the opinion that it was lime tor some- 
body to look after the kerosene oil sold and used in Boston, 
when out of ten specimens bought at random only one was 
fit to use with safety. He remarked the fact that oils bought 
under the same name, from the same manufacturer and 
at the same price, differed very much in quality. Another 
remarkable circumstance was that some oils which flashed at 
a low point were high priced, and vice versa. Closing, the 
professor recommended that manufacturers of oil should be 
aroused to a greater sense of their responsibility. 
^ f t m 

HTDBATTLIC UOTOBS AT THE FABIS EXHIBITION. 

M. A. Schmid had at the Paris Exhibition several ap- 
plications of his patent hydraulic motor or pump, which 
is figured in Engineering as below. Its specialty lies 
in the manner in which the distribution of the water 
before and behind the piston is effected by means of 
the oscillating cylinder. The sectional areas of the inlet 
and outlet pipes are very large in proportion to the area of 
the piston, by which means the passage of the water is in 
no way restricted, and the constant pressure and absence of 
shock produce a more even action of the engine. It can be 
applied wherever there is sufficient height of water, or can 
be driven by steam ; can be used as a motor or as a pump, 
or, as shown in Fig. 3, can be combined into both. When 
used as a motor the motion is forwards, the admission from 
either side, and the exit below; as a pump the motion is re- 
versed, the admission of water or suction is from below, 
and the exit or pressure is on either side. Air vessels are 
used with the pumps. When this motor is used in the 
combined form, as a direct acting steam pump, both pis- 
ton rods are coupled to the same crank axle. In the one 
exhibited the diameter of the cylinder is 6 inches, and 
the length of stroke 8 inches, and with a speed of 90 revolu- 
tions it delivers 110 gallons per minute. Another applica- 
tion of the same principle of construction is shown as a 
hydromotor, which consists of two of the hydraulic motors 
coupled together and driven by the pressure of the fluid 
passing through them. The oscillating cylinders are kept 
watertight up to the faces of the valve ports by adjustable 
screws, whose tension naturally depends on the pressure 
with which the fluid is actuated. The advantages claimed 



ascent as the four others descend. These carriages will hold 
four persons apiece, and will be kept some two hundred 
yards apart, wtiile strong automatic brakes are to be fitted, 
so as to stop the carriages immediately if the rope should 
break. The line will be somewhat over half a mile long, and 
ohe gradients very steep — 1 in 3. 

< I » I > 

BTTBNEB FOB ELECTBIC LIGHT. 
The annexed engraving shows a sketch of a new burner 
for the electric light. It consists of a glass tube, one half 
inch inside and about ten inches long, which is bent to the 




FAHBIO'S BTTBKEB FOB ELECTBIC LIGHT. 

shape shown, both arms as close as possible together. A 
small hole is drilled in the top of the bent tube to insert two 
pieces of wire, No. 30 platinum. Length of platinum wire 
one inch and three quarters inside each arm of the tube. 
Two carbon pencils, well fitted to the tube and one inch and 
a half long, connected on the flat end to a copper wire of 
No. 13 thickness, are now inserted into the tubes, the points 
toward the platinum wires, leaving one quarter inch space 
between the carbon points and the ends of wires. The tube 
is now warmed, and the air expelled, and quickly sealed 
and cemented with any fire resisting cement. The two pla- 
tinum wires are one pole, the two carbon wires the other 
pole, to be attached to the battery or magneto-machine pow- 
er. The light so obtained is very brilliant, steady, and clear, 
having many advantages over the two-point carbon burner, 
and dispenses with the costly regulator. Bow t^v the auc- 



Jatter a thermometer was fitted; the second one is supplied 
with 3 stopcock through which to allow the water condensed 
to run off. This must be done frequently, as the steam 
must be as dry as possible. The third opening is taken up 
by an escape valve for the steam. 

The most favorable conditions for success are the follow- 
ing: The pressure must amount to two or two and a half at- 
mospheres, the temperature must be from 330° to 340' C. , 
and five hours of time must be allowed for the completion 
of the operation. Thus a covering of a greenish black color 
is obtained which adheres firmly and is perfectly stable. 

It must be remarked that the cylinder is placed in a sort 
of oven, maintaining its shell at 500° C. The thermometer 
plunged in the steam of the interior with its registered part 
protruding so as to allow observations, however, only 
showed 340°. If the current of steam is stopped, the thermo- 
meter will almost instantly rise to 500°. 

The bronzing was thus a perfect success ; care must, how- 
ever, be taken that no parts of the articles are soldered to 
gether by tin solder, as the latter melts at 328° C. Even if 
the connection remains intact, there will always be a few 
minute globules of solder detached and stains caused. Cop- 
per must be used instead. 

In further following up his experiments, Captain Bourdon 
conceived the idea of replacing the steam by hot air. He 
proceeded as follows: A coil of pipe communicating at one 
end with the open air ascends gradually through a reservoir 
heated to 120° C, from whence it enters the cylinder in 
which the articles to be operated upon are inclosed. This 
cylinder is identical with that used for steam. The escape 
valve leads into a tank with water, permitting a better regu- 
lation of the air current. This must pass very slowly. The 
interior pressure is but a little above one atmosphere, as the 
apparatus communicates with the open air. 

The temperature of the air in the cylinder is 280° C. ; 
the time consumed, five hours. A layer of 05mm. thick- 
ness was obtained, resisting the action of 00 emery paper 
and left unaffected by diluted sulphuric acid. The layer 
possessed a fine greenish black color. 

To insure perfect success the articles must be suspended 
perfectly free. After removing them from the apparatus 
they are rubbed with a greasy cloth; stains, if any should 
be present, are removed with emery paper or iron dust. 

It has been found that with an elevation of temperature 
under pressure of one atmosphere a very thick layer is ob- 
tained, which, however, scales off easily. The adherence 
is, therefore, a question of temperature and not of pressure, 
as was formerly supposed. 

Those pieces bronzed by hot air were for one month ex- 
posed to the weather without being attacked in the least. 
On removal of the exterior black rind a gray layer is dis- 
covered below the same, which to some extent becomes 
rusty on exposure. The rust, however, does not adhere as 
on metallic iron, but is easily removed by scraping with a 
piece of wood. This fact also applies to articles bronzed 
by steam. 

It will be seen that bronzing by air is applicable to Indus- 





for the motor are that its speed depends entirely on the 
quantity of the water passing through it, and that the varia- 
tions through leakage, etc. , are less than in any other, the 
results given from numerous experiments conducted by 
Messrs. Sulzer Brothers, of Winterthur, giving an average 
discrepancy of not more than 1 73 per cent. All the above 
machines were shown in motion, as well as some well con- 
structed air pumps for compressed air and vacuum, and a 
small engine on the same principle for working sewing ma- 
chines. 



Another moantaln Railroad. 

A railway up Vesuvius is to be constructed within the 
next few months, if the threatened eruption does not inter- 
fere wifti the present plans. A London contemporary states 
that there will be a double line of rails laid on an iron frame- 
work, supported by iron pillars, on which will run eight 
small carriages, drawn by a wire rope instead of the usual 
locomotive, and so arranged that four will be making the 



NEW HYDEAXTLIC MOTOE. 

cess of the new burner can be estimated is not known, and 
must be proved by longer experiments ; but as at present it 
is worthy of adoption and improving in this direction. A 
bell-shaped globe is better than a round one. — J^. E. Fafu-ig, 
in English Meehanic. 



PreserTatlon of Iron. 

In 1877 Professor Barfl, of London, flrst reported on some 
experiments made by him in regard to bronzing iron by the 
action of steam. The metal is by the process covered with 
a layer of magnetic oxide, adhering firmly and affording 
protection against the influences of the atmosphere. 

According to M. Krafft, C.E., in Annates des Fonts, etc., 
M. Bourdon, captain of artillery, stationed at the govern- 
ment factories at Tulle, France, has now tried a similar pro- 
cess to bronze all kinds of arms. He inclosed the articles to 
be bronzed in a cylinder closed at both ends by riveted 
plates, into one of which the steam supply pipe ended, while 
the other was supplied with three openings. Into one of the 



trial purposes; for instance, to the preservation of the inte- 
rior surface of marine boilers, steam pipes, etc. 

Last June Captain Bourdon tried the process on 400 rifle 
barrels at once. Similar trials have since been made, show- 
ing the practicability of using it on a large scale. The 
principal point is to obtain a current of air sufflcienlly 
abundant to secure a proper thickness of the layer, but of 
a circulation slow enough to allow the air to act on the 
iron. The French Government has already adopted the 
process at some of its arsenal manufactories; for instance, 
at St. Etienne and Chatelerault. 

* I > I ^ 

GUTTA PERCHA cuttings are very useful for the laboratory. 
By dissolving them in benzole and adding a little carmine or 
any other pigment,a solution is obtained which when brushed 
on the cork and neck of a bottle forms a tight fitting cap, 
impenetrable to air, dampness, alcohol and acids, and can be 
taken off without difficulty. — Deutsche Photographen Zei- 
iung. 
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Neir and Stale Bread. 

The nature of the difference between new and stale bread 
is far from being known. It is only lately that the cele- 
brated French chemist, Boussingault, instituted an inquiry 
into it, from which it results that the difference is not the 
consequence of desiccation, but solely of the cooling of the 
bread. If we take fresh bread into the cellar or into any 
place where it cannot dry, the inner part of the loaf, it is 
true, is found to be crummy, but the crust has become soft 
and is no longer brittle. If stale bread is taken back into 
the oven again, it assumes all the qualities of fresh baked 
bread, although in the hot oven it must undoubtedly have 
lost, part of its moisture. M. Boussingault has made a fresh 
loaf of bread the subject of minute investigation, and the 
results are anything but uninteresting. 

He took a round loat, one foot in diameter and six inches 
thick, and plunged a thermometer into it three inches deep 
immediately on being taken out of the oven. When the 
thermonieler was taken out it was found to indicate 78° 
Reaumur (207 •.'50 Fah.). This might well appear surprising, 
seeing that the oven was heated to 240° R. But we must 
consider that in the inside of the loaf, on account of the 
water with which the dough has been mixed, the temperature 
cannot rise above boiling heat, that is, 80° R. (212° Fah.), as 
long as the bread has not lost all its water and become perfectly 
dry ; but it takes a long time to come to that on account of the 
protective thick crust. The loaf was then taken into a room 
heated to 150° R. , the temperature of the air. At this time 
it weighed 7J^ lbs. In twelve hours the temperature of the 
loaf sank to 19°, in 24 hours to 15°, and in 36 hours to 14°. 
In the first 48 hours it had only lost 2 ounces in weight, 
which, in a loaf of such a size and weight, must be 
considered an insignificant loss. When after 6 days 
the loaf was again put into the oven, and the thermometer 
indicated that its temperature had again risen to 55° R., it 
was cut and found to be as fresh and to possess the same 
qualities as if had been taken out of the oven for the first 
time; but it had lost now not merely 2 ounces, but 12 ounces 
in weight. M. Boussingault now made separate experiments 
with slices of the loaf, and also with the crumb, all of which 
showed precisely the same results, so that it may be consid- 
ered fully established that stale is distinguished from new 
bread less by containing a smaller quantity of water than 
by a peculiarly altered molecular condition, which begins lo 
manifest itself in the process of cooling, which continues to 
develop itself more and more, and lasts as long as the tem- 
perature remains essentially unchanged, but is annulled the 
moment the temperature has reached a certain height. The 
molecular condition is the form and the union of the small- 
est parts dependent upon it; it decidedly indicates a mecha- 
nical relation which undergoes changes in consequence of 
chemical processes. It is this mechanical relation also which 
makes the difference dietetically between new and stale 
bread. New bread, in its smallest part.x, is so soft, clammy, 
flexible, and glutinous (in consequence of the starch, during 
the process of fermenting and baking, being changed into 
mucilaginous dextrine), that by mastication it is with greater 
difficulty separated and reduced to small pieces, and in its 
smallest parts is less under the influence of the saliva and 
digestive Juices. It consequently forms itself into hard balls 
by careless and hasty mastication and deglutition, becomes 
coated over by saliva and slime, and in this state enters the 
stomach. The gastric juice being unable to penetrate such 
hard masses, and being scarcely able even to act upon the 
surface of them, they frequently remain in the stomach un- 
changed, and, like foreign bodies, irritate and incommode it, 
inducing every species of suffering — oppression of the 
stomach, pain in the chest, disturbed circulation of the blood, 
congestions and pains in the head, irritation of the brain and 
inflammation, apoplectic attacks, cramp; and delirium. — The 
Miller. 



The integuments are placed in the paste, and permitted 
to remain therein for about one day, after which they are 
wrung out and hung up to partially dry, are thenstretched 
to shape, and a small quantity of linseed oil rubbed over the 
muscular surface of the integuments, which are then per- 
mitted to dry to the full extent. 

If desired, dye stuff may be advantageously applied to 
the integuments prior to the treatment with the paste. 

A HOVEL EGO OFENtB, 

For almost every operation in the shop or household there 
are devices which not only save labor, but accomplish results 
more satisfactorily. The simple device shown in the ac- 
companying engraving is one of those useful things that 




' eventually finds its way into almost every house. It consists 

■ of two cups hinged together at one side, and each having at 
the opposite side a flat spring, the end of which is but in- 
ward. Each cup contains a conical spiral spring for holding 

I the egg in a central position when the device is shut. 

The egg is inclosed in the cups, when the two flat springs 
are pressed inward so as to break the shell, after which, and 
while the springs are still pressed, the cups are opened, sepa- 
rating the shell and discharging the contents thereof. Upon 

I releasing tlie flat springs the shell is thrown out by the spiral 
springs. 

I This device was recently patented by Mr. G. W. H. Kry, 
of Brooklyn (E. D.), N. Y. 



ABTIFICIAL BALL LIGHTINQ. 

The mica plate condensers which enter into the construc- 
tion of Plante's rheostatic machine (Comptes Rendus, vol. 
Ixxxv.) are sometimes pierced, when the plates of mica are 
too thin, under the action of a current from 800 secondary 
couples, the same as the glass of a Leyden jar too strongly 



I^eather from Sbecp Stomacb*. 

Among the recent patents is one issued to Edward Tivet, 
of Philadelphia, for a process of treating sheep stomachs, 
by which means a light and serviceable leather is produced 
particularly adapted for purses, bags, and other similar ar- 
ticles, as the leather produced by it is in the form of sacks 
or pouches. 

The follow ing is the process : Take the stomach proper of 
the sheep, in the state in which it comes from the animal, 
the gut and ligaments being previously or subsequently 
severed, and empty it, and, while it is yet fresh, remove by 
a dull scraper the softest or least adherent layers of the ex- 
ternal covering or serous surface, thus leaving the firmest 
part of the peritoneal or serous surface adhering to the mus- 
cular or middle membranes. The stomach is now turned 
inside out and brushed, so as to remove the mucous surface, 
thus leaving only the muscular tunic or middle membranes, 
covered on the outside by the portion of the serous mem- 
brane tliat remains, the result whereof is a thin white integu- 
ment, presenting on the inside a multitude of papilla, inti- 
mately adhering to it, which integument is to be treated so 
as to be preserved and its pliability retained. This"may be ac- 
complished by any known process of tawing or tanning, some 
glycerine being used for keeping the pelt in a suitable state of 
moisture. Among these processes the following may be 
mentioned. For tawing about ten pounds of the prepared 
integuments, form a paste of one half pound of alum dis- 
solved in one half gallon of water, one and a half pound of 
best wheat flour, the yelks of one dozen eggs, and five 
ounces of pure concentrated glycerine, more or less, all well 
mixed toeether. 
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PATH OF EIECTBIC SFABK OVEB A SHEET OF KICA. 

charged by an electric machine. This accident has given 
M. Plante the occasion to observe a very curious fact, which 
consists in the slow and progressive movement of the electric 
spark. One of these condensers being placed upon an iso- 
lated metallic plate, in connection with one of the poles of 
the secondary battery, and the upper armature being touched 
with the other pole, a spark bursts forth upon some point of 
the surface of the too thin condenser, forming a fissure in 
advance of it. This spark then begins to move in the form 
of a very brilliantly luminous little globule, accompanied 
by apeculiarrustlingsoimd, and slowly traces, on the tin foil 



of the condenser, a deep sinuous and irregular furrow. The 
annexed engraving gives a faithful representation of a pan 
of the surface of a condenser on which the phenomenon has 
taken place. The spark appears at first at A, soon ramifies to 
B, then to C, then disappears to immediately reappear at 
the point, B, with such rapidity, and in such an inapprecia- 
ble interval of time, that it seems to have made a leap. It 
directs itself afterward toward D, where it forms a new ram- 
ification, which ends at E, reappears at D, continues its course 
toward F, and so on. Sometimes (as in the present case) the 
spark shows itself anew further off at a point, Q, detached 
from the principal furrow, to end afterward at R, and the 
phenomenon only ceases when the sheet of mica no longer 
presents a portion thin enough to be traversed. In other 
cases, the spark remains for some time stationary around 
the same point; at other times, again, one of the branches 
elongates out of all proportion, and describes over the whole 
surface figures analogous to those on a geographical map. 
It should be understood that a tube of water is interposed 
in the circuit of the secondary battery, for the purpose of 
avoiding too intense calorific effects, and the deflagration 
of the whole condenser. During the progress of the phe- 
nomena, it cannot be foreseen through what points the spark 
will pass, and nothing is more strange than the movement 
of this dazzling little globule, which is seen slowly making 
its way and choosing the points toward which it is to direct 
itself according to the greater or less resistance of the dif- 
ferent points of the isolating plate. The condenser is found 
to be cut through in the pathway of the spark, and the melt- 
ed tin forms a double row of beads along the edges of the 
consumed mica. It is a sort of Voltaic arch produced suc- 
cessively at the expense of the material of the condenser, as 
in the electric candles of M. Jablochkofl; but the mica here 
contributes more to the brilliancy of the globule than does 
the incandescence of the metal, producing (like quartz and 
the silicates) electrosilicic light. This experiment may throw 
a new light on the phenomena of " ball lightning." It con- 
firms the opinion already expressed on this subject by M. Du 
Moncel, in 1857, as well as certain views since proposed by 
M. Plante, and based on other experiments. It results from 
what has been said that, at the point where lightning of this 
kind manifests itself, there must very likely be formed the 
elements of a condenser, in which a powerfully electrified 
column of moist air plays the part of upper armature, the 
soil that of the lower armature, and the layer of interposed 
air that of the isolating plate. Here the spark is doubtless a 
globule of matter in fusion, of a different nature from that 
which constitutes the balls of lightning. But M. Plante 
has already shown, too, that there may be obtained, with 
dynamic electricity at a high tension, globular electric flames 
formed solely of the elements of the air and gases from the 
vapor of water, rarefied and incandescent; and that these 
globules naturally followed the movements impressed on the 
electrode under the conductive surface. 

It only remains to show now that, were luminous electric 
globules formed of another matter, they might move spon- 
taneously and slowly, even when the electrode remains im- 
movable. 

The experiment just described puts this fact in evidence, 
and appears to be of a nature to explain particularly the 
slow and capricious movement of ball lightning. 

^ r e I » 

Hew Sources of Rubber. 

The director of Kew Gardens (Eng.) has given much at- 
tention to the matter of extending the sources whence this 
valuable product is obtained. In his annual report he states 
that though a large proportion of the young plants of the 
Para rubber {Hevea Braziliensis) brought to Kew failed to 
thrive, seeds and plants of the Ceara rubber have been ob- 
tained, and a considerable stock successfully raised. Para 
rubber plants have been transmitted to Calcutta for distri- 
bution to Assam and Burmah, where, it seems, they are now 
doing wen. Favorable reports have also been received from 
Singapore, where it is said that, judging from the progress 
the plants have made, the climate is evidently suited for 
their growth. The same may be said of Ceylon, whence the 
superintendent of the government gardens reports that cut- 
tings of Hevea strike readily, as well as those of CaiUlloa 
and the Ceara plant. 

In Jamaica, also, the plants of Hevea are doing well. The 
propagation of the Central American rubber plant (Oastilloa 
elastica) is still being proceeded with at Kew, and during the 
past year plants of this species were sent to Liberia, Mauri- 
tius, Singapore, and Ceylon. The Ceara rubber, owing to its 
totally different habit from that of the other two species, 
will, it is thought, prove to be best fitted for cultivation in 
Bengal and the drier parts of India. 

Regarding new sources of India rubber, reference is made 
to a creeping Burmese plant, the Chavannesia escMferete, which 
was first noticed so long back as 1860, and again made the 
subject of a pamphlet published in India in 1874. The 
plant is there stated to be one " for whose extermination in 
the teak tracts an annual budget provision is made." From 
Fiji samples of rubber were received at Kew, which were 
reported as "a strong, elastic, pure rubber, of the same 
character as the higher grades of African rubber." This 
rubber would seem to be the produce of a plant closeljr al- 
lied to Tabernxmontana paeiflca or from AUionia plumosa, 
both of which appear to yield caoutchouc in Fiji, and both 
of which belong to the same natural order Apocynaccse. 
Regarding the rubber producing plants of the east and west 
coasts of Africa, which are referred to as species of Lnndol- 
phia, also belonging to the same natural family as the pre- 
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ceding, the director reports that, " being climbing plants 
wiich ascend lofty trees, they could not be grown like other 
rubber producing trees in independent plantations. But 
they would doubtless flourish in the jungles of any tropical 
country. " 

^ <» > » 

Natural History Notes. 

TTis Spontaneous Movements of Plants. — In a memoir re- 
cently read by the eminent scientist, M. Paul Bert, before 
the Academy of Sciences, the author gave his views in re- 
gard to the causes of heliotropism and the periodical move 
ments of leaves and flowers. It is known that there exists 
at the base of these organs a cushion-like swelling. From 
the different experiments made by him, especially with the 
sensitive plant, M. Bert believes that he is in a position to 
assert that the periodical movement of these plant organs is 
due to a solution of glucose, which, under the influence of 
Hght, fills the cavity of these dilatations. The increase of 
weight resulting therefrom destroys the equilibrium of the 
organ, and causes it to present as much surface as possible to 
the light, and consequeintly to evaporation. 

Ants, and the Larva of a Butterfly. — The behavior of ants 
towards aphides, from which they obtain supplies of a sweet 
secretion agreeable to their taste, has long been known. It 
is now announced that ants have a way of cherishing the 
larva of the azure blue butterfly (Lycmia pseudargiolus) for 
the tasteful liquid that it exudes. In a recent issue of the 
Canadian Entomologist, the well known lepidopterist, Mr. 
W. H. Edwards, records some observations of this kind, 
from which we gain the following facts: The ants, when 
discovered on a stem, ■will invariably be on or near the 
larva. They run over the body, caressing it with their 
antennie, plainly with the object of inducing the larva to 
emit a drop of the fluid on the eleventh segment. Most of 
this caressing is done about the anterior segments, and while 
the ants are so employed, the tubes of the twelfth segment 
are almost certainly expanded to their full extent, and so 
remain, with no retracting or throbbing, until the ants come 
tumbling along in great excitement, and put either food or 
antennsE directly on or close by the tubes, when these are 
instantly withdrawn. The ants pay no heed to the tubes, 
do not put their mouths to them or to the openings from 
which they spring, nor do they manipulate that segment. 
They seek for nothing and expect nothing from it. But 
they do at once turn to the eleventh, caress the back of the 
segment, put their mouths to the opening, and exhibit an 
eager desire and expectancy. By holding the glass steady 
on the eleventh, a movement of the back of this segment 
will soon be apparent, and suddenly there protrudes a dull 
green, fleshy, mammilloid organ, from the top of which 
comes a tiny drop of clear green fluid. This the ants drink 
greedily, two or three of them perhaps standing about it, 
and they lick off the last trace of it, stroking the segment 
meantime. As the drop disappears this organ sinks in at 
the apex and disappears, and is so withdrawn. The ants 
then run about seeking other larvae on the same stem, but 
presently they all return, and the caressings go on as before. 
The intervals between the appearance of the globule varies 
with the condition of the larva. If exhausted by the long 
continued soliciting, some minutes would elapse, and the 
tubes meanwhile remain concealed; but a fresh larva re- 
quired little or no urging, and one globule followed another 
rapidly, sometimes even without a retracting of the organ. 
Mr. Edwards states that he has counted six emissions in 76 
seconds. The larva did not always await the approach to 
the eleventh segment, but gave out the drop unsought and 
as soon as it was aware of the ant's presence. Now and 
then the drop was preceded by a bubble several times larger 
than itself. 

Tlie Humming of Insects. — In a memoir on this subject re- 
cently presented to the French Academy by M. M. J. Perez, 
the author states that among hymenoptera and diptera, hum- 
ming is due to two distinct causes: one, the vibrations of 
which the articulation of the wings is the seat, and which 
constitutes the true hum ; the other, the friction of the wings 
against the air, an effect which more or less modifies the 
former. Among the powerful winged lepidoptera. such as 
the sphinxes, the sweet and mellow hum of these insects is 
due only to the rustling of the wings by the air. This 
sound, always grave, i.s the only one produced; it is not ac- 
companied by basilary beatings, on account of a peculiar 
organization, and especially on account of the presence of 
scales. Among the Libelluhe, the base of whose wings is 
provided with soft and fleshy parts, there does not exist true 
humming, but a simple noise due to the rustling of the 
organs of flight. 

Mexican Grasses. — The botanist Fournier finds in Mexico 
638 varieties of grasses, of which 376 occur in no other coun- 
try. Of the remainder, 83 are common to the United States, 
30 to Europe, and the rest to the West Indies. South and 
Central America. 

Wasps under Chloroform. — A correspondent of Nature 
makes the following curious statement : A few days ago a 
friend informed me that she had often placed a bee under 
chloroform, and that the victims, when they found they must 
die, invariably brought their stings to their mouths and 
sucked the little drop of poison into their mouths. She 
offered to show me the experiment, and endeavored to catch 
a bee, but, failing to do so, caught a wasp, an insect upon 
which she had not previously experimented in this way, and 
we both eagerly watched to see if the wasp would behave as 
the bees had done under the influence of the narcotic. The 
wasp, being put under an inverted tumbler along with a | 



piece of paper saturated with chloroform, in a very few min- 
utes fell on its back, and almost immediately afterwards 
curled up the tail, with the sting protruded, and a drop of 
clear fluid on the end of it. The sting was brought to the 
mouth, and the drop of fluid disappeared. The wasp then 
became motionless. After a few seconds the tumbler was 
removed and the air allowed to play freely on the insect, but 
no sign of life appeared, except once a slight twitch of the 
wing. To test whether the wasp was really dead it was placed 
in a butterfly cage and left out of doors all night. Next morn- 
ing the insect had disappeared. Is this pecuharity of wasps 
and bees, when subjected to the action of anaesthetics, well 
known? Is the poison a narcotic itself, and taken by the in- 
sect to dull its pains when death seems inevitable? The re- 
vival of the wasp appears to show that neither the chloro- 
form nor the poison of its own sting is deadly to the insect. 

Tlie Chewstick of Jamaica. — The " chewstick," though not 
indigenous to Jamaica, is perhaps better known there than 
in other islands, where varieties of it are known. It is 
named by botanists Oouania Domingensis, and is a very beau- 
tiful thick bushy vine, with a profusion of foliage, climbing 
upon the trees growing in its neighborhood, and with a stem 
varying in thickness from that of a pencil to that of a cane. 
The stem is very fibrous, and when these fibers are detached 
at the end of a section of the stem by chewing, it becomes a 
rude but most perfect tooth brush, giving out in the mouth 
when rubbed over the teeth a saponaceous froth of a pleas- 
ant aromatic bitter taste, which remains in the mouth for 
some time, and which not only serves the purpose of a tonic 
when used in this way, but also whitens the teeth and 
hardens the gums; on this account it is very popular in 
Jamaica as a dentifrice among all classes, and has attracted 
a good deal of favor in foreign countries. It possesses also 
another peculiar properly. If a quantity of the bruised vine 
be steeped in water, beer, or any kind of watery infusion, 
there is communicated to it a warm, bitter aromatic taste, 
and if the fluid so treated be poured out from one glass to 
another, it will be found to have acquired all the appear- 
ances of beer (minus its alcoholic flavor) in a high state of 
fermentation. On the latter account the chewstick plant 
ought to be very useful to brewers, since stale or immature 
beer would be improved by its use, giving to such fluids a 
warm, aromatic bitter taste, more agreeable than that given 
by hops, though certainly it does not possess the narcotic 
principle which makes hops so indispensable to the brewer 
and others. 

A CaM of Natural Selection. -w-Mt. S. F. Clarke describes a 
very interesting case of "survival of the fittest," in the 
American Naturalist. Having procured some of the gela- 
tinous egg masses of one of our native salamanders, he placed 
them in large glass jars, where they rapidly developed. 
After their gills and balancers had developed, the animals 
emerged from the eggs and entered on their active aquatic 
life. The author not being able to discover the proper kind 
of food, began to watch the animals closely, and found that 
they were eating off each other's gills. Closer examination 
showed that, among the many, were a few individuals 
which, although from the same parent and subjected to the 
same conditions while in the egg, were yet endowed with 
greater vigor than most of their fellows. These few stronger 
ones ate off the gills of many of the weaker, and at the same 
time were enabled to protect their own gills from mutilation. 
These favorable conditions, the large supply of food and 
the better aeration of the blood, soon began to show their 
influence upon the growth of the favored individuals. With- 
in a week or ten days from the time of emergence from the 
egg, these favored few were fifty per cent larger than their 
weaker fellows born on the same day. Their mouths had 
by this time so increased in size that, no longer satisfied 
with nibbling off the gills of their brethren, they now began 
to swallow them bodily. Soon they were ten or twelve 
times as great in length and bulk as their victims. 

Mimetic Coloring in Tadpoles. — Miss S. P. Monks commu- 
nicates to the American Naturalist an interesting instance of 
imitative coloration in some tadpoles caught in a weedy 
pool in Cold Spring, N. Y. The largest tadpoles were an 
inch.and three quarters long, bodies half an inch long, and 
widest part of tail half an inch; the hind legs visible, but 
very small. They were greenish above with black markings, 
and had minute golden spots about the eyes and along the 
sides; beneath silvery white. Their tails were orange red 
for more than two thirds their length, the color deepening 
toward the end and along the margin. The largest tadpoles 
were more brightly and distinctly colored. In the same 
pool there grew a plant {Ludwigia palustris), the lower and 
submerged leaves of which were exactly the same color as 
that of the tails of the tadpoles. The brightest leaves were 
mostly full of holes. The tails of the tadpoles also re- 
sembled the leaves in shape and width. The color resem- 
blance was so striking that a friend, who was not on the 
lookout for analogies, pointed out a leaf as a tadpole in the 
vessel in which both were placed. Some of the animals 
which the author had kept in a soup plate for several days 
became very much paler, and their spots grew almost invis- 
ible. These tadpoles were a good example of how early 
batrachia begin to adapt themselves to their color surround- 
ings. 

DouhU Flowers. — Professor Morren, in support of his well 
known theory of the incompatibility of truly variegated 
leaves and double flowers, points out that in the Camellia 
and Kerria japonica normal flowers are only known to 
occur on variegated stocks. In a Hibiscus, which unites I 
these peculiarities, the flower buds fall without opening: in | 



a variegated and double wall flower many of the branches 
revert and are quite green. 

The Hearing of Insects. — Mr. Alfred Simson, writing to 
Nature, states that there is a wasp in South America which 
seems to present undoubted evidence of a faculty to hear, or 
it may be to feel, and distinguish certain vibrations of sound. 
This wasp is a common one on the Guayaquil river. It is a 
large, slender, black species, much feared on account of the 
virulence of its sting, which not unfrequently produces 
fever. The writer states that he himself, although little 
susceptible to the bites of mosquitoes or flies, the stings of 
scorpions, etc., when once stung on the finger by a " cubo " 
(as this insect is called in Ecuador), had his whole hand and 
forearm swollen from the effects of it for a couple of days. 
A common spot chosen by the cubo for its nest is high up 
on a palm stem at the river side, and the natives are well 
aware of the danger of uttering any loud cry when in its 
proximity. The writer had frequently experimented by giv- 
ing a shrill whistle — something particularly abhorrent to the 
wasp — from a safe distance, with the invariable result of all 
these insects flying in confusion from the nest in manifest 
anger. It is said that there is a wasp in New Granada in 
whose proximity it is unsafe to speak, but possibly this may 
be an exaggerated account of the cubo. Still it would cer- 
tainly be a dangerous experiment to speak loud when very 
close to a cubo's nest, even on the Guayas, and a shrill voice 
would be sure to irritate the creature. 
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A Ne^r Cave Discovery In Kentucky. 

Another wonderful cave has recently been discovered near 
Glasgow Junction, Ky. It has already been explored for a 
distance of twenty-three miles in one direction, called the 
long route, and sixteen miles in another direction, called the 
short route. The avenues are very wide; a span of horses 
can easily be driven through for a distance of eleven miles. 
Three rivers, wide and very deep, are encountered on the 
long route. One of them is navigable for fourteen miles, 
until the passages become too narrow to admit a boat. This 
forms the third or river route, which has to be explored in a 
boat. 

The cave is wonderful beyond description, and far sur- 
passes in grandeur the Mammoth or any cave ever before 
discovered. Several mummified remains have been dis- 
covered in one of the large rooms. They were reposing in 
stone coffins, rudely constructed, and from appearances may 
have been in this cave for centuries. They present every 
appearance of the Egyptian mummies. 

Great excitement prevails over this very important dis- 
covery. Mr. Edwin Mortimore, of Chestnut street, Louis- 
ville, Ky., purchased three of the mummies, and has them 
now in his possession. Major George M. Proctor, of Glas- 
gow Junction, Ky., purchased the remainder of the mum- 
mies from the owner of the cave, Thomas Kelley. The lat- 
ter is, or rather was a few days ago, a very poor man, strug- 
gling to make a payment on a farm of twenty-four acres, 
upon which, by mere accident, the entrance to this wonder- 
ful cave was discovered. He obtained about $400 for the 
mummies, and is now offered $10,000 cash for the cave. 

The entrance to the cave is within the town limits, and is 
only about two minutes' walk from the depot, which makes 
it very valuable indeed, as visitors will not be compelled to 
travel five miles in a stage coach, as they do if desirous of 
visiting the Mammoth Cave, which is five miles from this 
town. In fact all the celebrated caves of Kentucky are in 
this immediate vicinity. The surface is very much broken, 
full of great elevations and depressions, with everything to 
indicate that there were volcanic eruptions or violent up- 
heavals of the earth at some period. 

The newly discovered cave has been named the Grand 
Crystal Cave, and is as beautiful as its name implies. Lad- 
ders and bridges are being constructed, and Mr. J. R. Puck- 
ett, a capitalist of the town, announces his intention of hav- 
ing a small steamboat constructed expressly for the purpose 
of navigating its wonderful rivers. — Cincinnati Commercial. 

m **t m — — - 

liOngcTity of tbe Horse. 

At Rochester, in this county, there died on the 12th of 
September the oldest horse on record for a number of years. 
He was the property of the famous Daniel D. Bell, of legal 
as well as gold mine notoriety. He was known by the name 
of "Gumbo," and in his day was a noted stallion. Slany 
citizens of Kingston and of Ulster county remember the 
animal as a splendid horse when they were boys. At the 
time of his death he had attained the ripe age of forty- 
five years and six months. He retained a remarkable vital- 
ity to the last, and for three quarters of an hour before his 
demise he stood upon his legs, proud and majestic, as in 
his younger days. He had long been the property of Bell, 
who had driven him many thousands of miles in his lifetime, 
he having owned him a period of twenty seven years and a 
half, since he was eighteen years old. If anybody can beat 
this, let him speak out. — Bondout (N. Y.) Courier. 



To make Corks Alr-tlght and IVater-tlght. 

A German chemical journal commends the use of paraf- 
fine as the best method of making porous corks gas-tight 
and water-tight. Allow the corks to remain for about five 
minutes beneath the surface of melted parafflne in a suita- 
ble vessel, the corks being held down either by a perforated 
lid, wire screen, or similar device. Corks thus prepared, 
the writer says, can be easily cut and bored, have a perfect- 
ly smooth exterior, may be introduced and removed from 
the neck of a flask with ease, and make a perfect seal. 
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Jiew Inventions. 

An improved Device for Attaching and Supporting the 
Ends of a Spring Bed Bottom, and for adjusting the tension 
of each separate spring, has recently been patented by Mr. 
Hiram Pitcher, of Fond du Lac, Wis. 

Mr. John S. Henshaw, of Goshen, Ky., has recently pat- 
ented an improved Gate, which is so constructed that it may 
be opened and closed by a person in a vehicle or upon horse- 
back, with as much facility as when on foot. It can be used 
as any ordinary gate in case of any mishap to the self-open 
ing arrangement, and will fasten itself securely when shut, 
and retain its place when opened. 

Mr. James W. T. Cadett, of Surrey County, England, has 
patented an improved Pneumatic Arrangement for facilita- 
ting the uncapping or exposing and capping or shutting the 
lenses of photographic apparatus. The apparatus has a box, 
which contains a bellows, acted on by a spring, and provided 
with a pipe opening into the pneumatic tubing. On a spin- 
dle acted by the said bellows is secured a shutter, which 
projects beyond the box. By pressing an air buib in com- 
munication with the tubing, the bellows is actuated, and the 
shutter or cap is moved, so as to uncap or expose the lens, 
as required. 

Mr. Freeman F. Reynolds, of Villa Rica, Ga., has patent- 
ed an improved Washing Machine, having several novel 
features. It is constructed so as to wash the clothes quickly 
and thoroughly, and without injury. 

An improved Saddle Stirrup has been patented by Mr. 
John M. Freeman, of Parkersburg, Ind. This invention 
consists in connecting the loop of the stirrup strap to the 
stirrup by a pin on one end of a swinging plate, which plate 
is pivoted at the inside of the stirrup in such position that it 
will be moved by the foot of the rider when the foot is bent, 
as it would be in case of accident. 

Mr. Mercer Hemmingway, of Owensborough, Ky., has 
patented an improved Medical Compound for the prevention 
and cure of hog cholera. 

Mr. Cornelius Young, of Sandy Hill, N. Y., has devised 
an improved Roll Suction Box for Paper Making Machines, 
which consists in the combination of the troughs with the 
rubber rollers and the sides of the suction box to form water 
seals for the said rollers, and in the combination of the hard 
rubber pulleys or wheels with the adjustable partitions of 
the suction box, and with the cross strips and the rubber 
rollers to assist in carrying the wire cloth. 

A novel Drill Tooth Attachment has been patented by 
Mr. Silas Frank, of Hagerstown, Md. This is an improve- 
ment in the class of seeding machines whose boots or drill 
teeth are pivoted to the drag bars and have a spring attach- 
ment, which allows them to yield or assume an oblique posi- 
tion whenever the point of the tooth encounters an unyield- 
ing obstacle. 

A National IaClw Governing Adulteration Needed. 

We are glad to see that the subject of adulterating arti- 
cles of food and drugs is attracting the attention of our 
newspapers as well as that of the public. The New York 
Grocer and the Oroeer and Country Merchant, of San Fran- 
cisco, have both opened their columns to the evils of adul- 
teration, and the former journal calls for national legisla- 
tion on the subject, and suggests that the time is a favor- 
able one to direct public attention to its importance, to pre- 
vent or regulate the adulteration of foods and drugs, and 
providing the necessary machinery for its enforcement. The 
most advanced and enlightened nations have found it neces- 
sary to enact such laws, and have succeeded in enforcing 
them to a very satisfactory extent. In this country indi- 
vidual States have attempted to legislate upon the suliject, 
and have in almost every instance failed to accomplish good ' 
results. On the contrary, they have only succeeded in 
making discriminations against their own citizens that have, 
or might have, accrued to the benefit of those of other 
States. If a sugar refiner in New York city is permitted to 
use adulterants with impunity, while one in Jersey City is 
prohibited from doing so, simply because he is in a differ- 
ent State, the discrimination might be disastrous to sugar 
refining in New Jersey. A law to be practical must be na- 
tional. The power to enact such a law is as clearly con- 
tained in the clause of the Constitution " to regulate com- 
merce between the States," as is that to govern transporta- 
tion. The necessity for its exercise, we think, is manifest 
to all who have given attention to the subject. On every 
side may be found adulterated food products and drugs. 
Only within the last month the adulteration of sugars and 
sirups has attracted unusual attention. The extent to which 
milk is adulterated is one of the most flagrant impositions 
upon the consuming public. Coffees and spices have long 
been favorite articles for the adulterator's art. Even the 
product of the busy bee is now sophisticated to such an ex- 
tent as to multiply the yield to such proportions as would 
exhaust the honey of the entire vegetable world and utterly 
appal this most industrious of all insects. There is some 
hope in a more conscientious public opinion, but there is no 
power so quick [to develop that public opinion as the strong 
arm of the law. We would not follow fully the English or 
Canadian laws, but a modification of them might be made 
to suit our requirements. We believe the sooner we come 
to adopt such a law the sooner will this flood tide of adul- 
terated trash be stayed. It is a fallacy to say that the people 
demand these cheap and nasty goods. It is a mistake to 
suppose that a poor man wants poor things to eat or adul- 
terated drugs to use, and it is a libel on the people to 
say SO; 



THE UATIONAL ACADEMY OF SCIEIfCES. 

The fall meeting of the National Academy of Sciences 
was in session in the chapel of Columbia College, this city, 
during the four days ending November 8. This, unlike the 
spring meeting, which is always held at Washington, was 
devoted almost exclusively to scientific work; the exceptions 
falling on the morning sessions of the first and second days, 
when at government request, the claims of the three rival 
exploring parties in the Western Territories were under in- 
vestigation, in order to determine the best methods of se- 
curing the thorough economical survey of those regions. 
The session was secret, and the results will not be made 
public until the report of the association has been submitted 
to the authorities at Washington. Professor O. C. Marsh, 
vice president, occupied the chair, made vacant by the death 
of Professor Henry. 

The first paper was read by Dr. Henry Draper, on ' ' The 
Solar Eclipse of July 37, 1878," the results of which have al- 
ready been laid before our readers. The next paper, on 
"The Early Types of Insects," was read by Professor 
Samuel H. Scudder; a technical review of the course of 
development in the insect world, arriving at the conclusion 
that the laws of succession of the insect tribes are similar 
to those long known to hold in other groups of the animal 
kingdom, and that the facts obtained by observation are in 
the main such as the theory of descent demands. Professor 
Charles S. Peirce followed with an address " On the Accel- 
eration of Gravity at Initial Stations." 

The second day Professor William P.Trowbridge discussed 
the inapplicability of the old theory of the turbine water 
wheel to the newer constructions instituted by Boyden and 
Francis. While the newer constructions of these inventors 
had gone into use, the old methods were still described by 
Weisbach, Rankine, and others, and with these the student 
was alone familiar. Professor Trowbridge described the three 
classes of turbine wheels, and deduced formulas applicable 
to these classes by which the maximum of efiiciency and 
velocity could be gained. He characterized the plan of the 
wheel obtained by Francis, and now in general use, as one 
of those happy intuitions by which practical scientific men, 
in this country especially, have accomplished such remark- 
able results. 

General Henry L. Abbot described his method of secur- 
ing instantaneous photographs of torpedo explosions, and 
discussed the value of photography in the study of instan- 
taneous phenomena. Professor Alexander Agassiz followed 
with an account of the embryology of the gar pike, his obser- 
vations leading him to the belief that this fish does not dif- 
fer in its development from bony fishes generally, as natural- 
ists had been led to think. He also described the arrange- 
ment of his Zoological Marine Laboratory at Newport, R. I. 
Thus far it has been more successful than his father's more 
ambitious attempt at Penikese Island. Professor Stephen 
Alexander, of Princeton, closed the day's proceedings with 
a proposed demonstration of the eleventh axiom of Euclid. 

The third day's scientific work began with another mathe- 
matical paper by Benjamin Alvord, Paymaster General, U. 
S. A., on the " Intersection of Circles and the Intersection 
of Spheres." Of more general interest were the observations 
of Mr. George Davidson, Astronomer in charge of the United 
States Survey of the Pacific Coast, on " Instruments of Pre- 
cision at the Paris Exhibition." These observations were 
made under difficulties, since, both at the manufactories and 
at the Exhibition, no careful examination of work was per- 
mitted him. In summing up his conclusions, Mr. Davidson 
said that while he saw much of deep interest at the Exhi- 
bition, there was no single instrument that he would recom- 
mend for imitation. " What he principally learned was what 
not to copy, and he was convinced that we do not need to go 
to Europe for such instruments. Our own observers and 
mechanicians working in harmony are thoroughly competent 
to lead in the scientific race, for both appreciate the funda- 
mental ideas of simplicity — fewness of parts, harmony of 
proportion in the accuracy of division and level, adequacy 
of optical power, and mathematical precision in the bearing 
of the moving parts." 

In the afternoon. Prof. O. N. Rood, of Columbia' de- 
scribed his attempts to obtain a quantitative analysis of 
white light. In the subsequent discussion. Professor Peirce 
said that the observations of Professor Rood opened up a 
new branch of physics, and promised wonderful develop- 
ments. Heretofore the science dealt only with rude methods 
of comparison. In this branch there was a departure to new 
and delicate methods — some, in fact, being among the most 
delicate known to physical science. 

Professor Alexander gave a recapitulation of some of his 
views on the origin of the forms and present state of many 
of the clusters of stars, and several of the nebulae, the'source 
of solar heat, and the drift of the stars. Prof. J. S. New- 
berry discussed several mooted points in geology; and Prof. 
E. D. Cope, "The Character of the Theramorphous Rep- 
tiles." For the fourth day's work — in progress as this goes to 
press — the programme announces papers by Professors Cope, 
Alexander, and Guyot. 
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HoTV to Get Pure Teas. 
A delegation of Baltimore tea merchants lately had an 
interview with the Chinese embassy at Washington, chiefly 
with reference to the introduction of pure teas from China, 
to supplant in American markets those which are colored or 
adulterated. The Minister said through his interpreter that 
the various brands of tea sold in America and Europe are 
unknown to and not used by the tea consumer in China. 



They are specially prepared by the Chinese tea exporters for 
the foreign market. They are colored by the use of chemi- 
cals; and the process, together with the peculiar methods of 
fixing up tea for foreign markets, not only renders the plant 
less palatable and beneficial, but more expensive. The 
adulteration and coloring of teas for the foreign market, he 
said, are wholly in consequence of the demand which has 
existed for such teas; and the Minister expressed the opinion 
that if Boards of Trade in New York and China would 
make known the fact that pure teas are not only better but 
cheaper, it would benefit both producer and consumer. 
There is, he said, really only one kind of tea plant, and 
from this both the green and black teas are produced. The 
equivalents for the two terms "green " and " black "do not 
signify to the Chinese the color of the tea, as in America, 
but have reference to the period of gathering, " green" in- 
dicating to them, as in "green corn," not a color, but a 
state of immaturity. 

Yung Wing, who has traveled extensivel3' in the tea dis- 
tricts of China, said, in answer to an inquiry, that he saw no 
reason, except the want of Chinese labor, why tea could not 
be profitably grown in America, but that it is wholly a ques- 
tion of labor. Chinamen are employed even in Japan to 
superintend the work of culture and preparation, and would 
be a necessary part of the same work here. Expert China- 
men would, however, not come to America as long as the 
present outcry against them is maintained on the Pacific 
coast. 

< I » > » ■ 

New raeehanlcal Inventions. 

An improvement in Valves has been patented by Mr. 
John Patterson, of Salem, Mass. The object of this inven- 
tion is to furnish an improved valve for attachment to water 
and steam pipes, so constructed as to prevent leakage. It 
consists in two or more valves formed or secured to a com- 
mon valve stem and fitted to valve seats in a globe or shell. 

An improved Machine for Paring Peaches, which is simple, 
convenient, and effective, has recently been patented by Mr. 
William S. Plummer, of East Portland, Oregon. 

Mr. Willis L. Barnes, of Charlestown, Ind., has invented 
an improved Ballot Box, which is so constructed that the 
mechanism can be operated only when a ballot has been 
placed upon the receiving fingers, and, when operated, will 
deposit the ballot in the box, close the box, register the bal- 
lot, and sound an alarm. 

Mr. Elon A. Marsh, of Battle Creek, Mich., has patented 
an improved Lathe for Turning Regular Forms, the novel 
feature of which consists in a cylindrical bed, and a head 
stock, tail stock, and rest adapted to the bed. 

A Machine for Skivring or Chamfering the Edges of 
Leather, particularly counters for boots and shoes, has been 
patented by Mr. Morton M. Clough, of Marlborough, Mass. 
The invention consists in an adjustable elastic bed, carrying 
a stationary knife, against which the leather is forced by a 
feed roller above the bed. 

An improvement in Cotton Gins has been patented by Mr. 
James B. Hull, of Live Oak, Fla. This invention relates 
to a novel construction of cotton gin specially applicable to 
ginning sea island cotton having a long fiber. The chief 
features of novelty consist in the construction and arrange- 
ment of a guard plate with respect to the brush, the roller, 
and the chute, for separating the dust brushed off the roller 
from the lint. 

An improvement in Keys for Musical String Instruments 
has been patented by Mr. Ferdinand Z. Nicolier, of New 
York City. This is an improved key for musical string in- 
struments,which facilitates the tuning of the strings and re- 
tains them at any desired tension. The invention consists 
of an inclosing sleeve, secured permanently to the finger 
board, and having a recessed key spindle, with strong steel 
springs placed sidewise, so as to bear on the inner surface of 
the sleeve and produce the retention of the key in fixed 
position. 

Messrs. Louis Prenot and George Marchal, of New York 
City, have patented an improved Machine for Forming 
Wooden Heels for Boots and Shoes, which is so constructed 
as to form the heels rapidly and accurately. It is quite sim- 
ple in construction. 

An improved Machine for Granulating or Cutting Grain, 
such as oats, wheat, barley, corn, etc., has been patented by 
Messrs. William Eberhard and Robert Turner, of Akron, 
Ohio. It is simple in construction, convenient, and effec- 
tive, doing its work rapidly and well. 

An improvement in Combing Machines has been patented 
by Messrs. Thomas H. Rushton and James MacQueen, of 
Bolton, England. This patent covers improvements upon 
the combing machines for which letters patent were granted 
in England to Josue Heilmann, on the 25th day of February, 
1846, No. 11,103. It consists in improved machinery for 
imparting the requisite advancing and retrograde motions 
to the detaching and piecing rollers ; also in a novel form of 
nipping apparatus. 

An improvement in Sewing Machines has been patented 
by Mr. Louis Evans, of Pittsburg, Pa. , of that class which 
have a double pointed shuttle, and are adapted to sew either 
backward or forward by a simple reversal of the machine. 
It consists in the peculiar construction and arrangement of 
the feed devices, the shuttle, and other parts, which cannot 
be properly described without an engraving. 

An improvement in Treadle Powers, designed to utilize 
the full effective force of the body in a treadle movement, 
has been patented by Mr. Isaac M. Rhodes, of Hancock, 
Mich. 
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TO IN7ENT0BS. 

An experience of more than thirty years, and the pre- 
panition of not less than one hundred thousand applica- 
tions for patents at home and abroad, enable us to un> 
derstand the laws and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our facilities for preparing 
drawings and specifications quickly, the applicant can 
restassuredthathlscasewill be filed In the Fatent Of- 
fice without delay. Every application, in which the fees 
have been paid, is sent complete — including the model- 
to the Patent Office the same day the papers are signed 
at our ofBce, or received by mail, so there is no delay in 
filing the case, a complaint we often hear from other 
sources. Another advantage to the inventor in securing 
his patent through the Scientific American Patent 
Agency, It insures a special notice of the invention in 
the SciEXTiFic AMERicAX. whlch publication often 
opens negotiations for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
In foreign countries may be found on another page, 
and persona contemplating the securing of patents 
abroad are invited to write to this oflSce for prices, 
which have been reduced in accordance with the times, 
and our perfected facilities for conducting the business. 
Address MUNN & CO., office Scientific American. 



The Charge/or Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
AdvertiseTnents mtist be received at publication office 
as early as Thursday morning to aj^arin next isstte. 



Vertical Engines, 10 to 15 H. P., thoroughly well made. 
John Hartrick & Co., 47 Gold street. New York. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every subject for public exhibitions. Profit- 
able business for a man with a small capital. Also lan- 
terns for college and home amusement. 74 page cata- 
logue free. McAllister. Mf. Optician, 49 Nassau St.,N.Y. 

Jams Patent Boiler Setting bums wet peat, screen- 
ings without blast. A.F.Upton, Agent, 48 Congress St., 
Boston, Mass. 

Padlock. — Valuable patent just issued for sale. See 
advertisement, page 333. 

Valuable Patent for sale.— See Protractor illustrated 
in SCIENTIFIC American of October 'Z6. F. L. Coot, 
Fairfield, Iowa. 

1-16 to 1-8 Steel Figures, $1.00; Alphabets, 3.00. S. M. 
York, Cleveland, O. 

Now is the best time to paint, and the best and most 
economical materials to use are H. W. Johns* Asbestos 
Liquid Paints, which are prepared In sixteen newest 
Bhades and standard colors. 

The Young America Scroll Saw beats the world. 

Interstate and International Mechanical Exchange. 
Explanatory circular free. A, S. Gear, Manager, 20 E. 
13thSt.,N.Y., U. S. A. 

Engine Lathes, 8 ft. bed, 10 in. swing, on hand and 
finishing; price low, F.C.& A.E.Rowland, N. Haven, Ct. 

Steam, Water, Gas, Valves, Hydrants. Prices reduced. 
Send for catalogue. Chapman Valve M'f. Co., Boston. 

2d hand Steam Yacht wanted. Box 6, Gardenville,N.T. 

Oswego Starch Factory, October 28, 1878. H. W. 
Johns— Dear Sir: . . .* We havo several acres of 
your Asbestos Roofing on our buildings ; the first roof 
put on flf teenyears ago Is in good condition, and for our 
business we prefer It to any other. You will please send 
us at onco GUflBcient to cover twenty-eight squares. 
Tours respectfully, T. KIngsford & Sons. 

The Goddard Emery Wheel. Best, strongest, and 
cheapest. Satisfaction guaranteed. E. A. Goddard, 
General Sales Agent, also dealer In Machinists' Sup- 
plies, 176 Fulton St., N. Y. city. Send for catalogue. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 

13 in. Surface Gauge, $2.00. S. M. York, Cleveland, O. 

Best Turbine Water Wheel, Alcott';*, Mt. Holly, N. J, 

Rubber Hose, Steam Hose, Suction Hose, Linen Hose, 
Cotton Hose. Greene, Tweed & Co., 18 Park Place. N.Y. 

For the best advertising at lowest prices in Scientific, 
Mechanical, and other Newspapers, write to E. N. Fresh- 
man & Bros., Advertising Agents, 186 W. 4th St., Cln.. O. 

Valuable Patent for Shooting Target for sale. Re- 
cently patented. Address Win. Kuehn, 499 Spring St., 
Buiralo, N. Y . 

Manufacturers of Improved Goods who desire to build 
up a lucrative foreign trade, will do well to Insert a well 
displayed advertisement in the Scientific American 
Export Edition. This paper has a very large foreign 
circulation. 

The Lawrence Engine is the best. See ad. page 333. 

For the most substantial Wood-Working Tools, ad- 
dress E. & B\ Gleason. 52 Canal St., Fhlladelphia, Pa. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Alcott's Turbine received the Centennial Medal. 

Punching Presses, Drop Hammers, and Dies for work- 
ing Metals, etc. The Stilos & Parker Press Co., Middle- 
town, Conn . 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470 Grand St., N. Y. 

Wanted.— Articles to manuf. D.J.Miller, Mohawk, N.Y. 
Fine Gray Iron Castings a specialty, also Wire Work- 
ers' Pickets and Rosetts in stock. A. Winterburn's 
I'oundry, 16 De Witt St., Albany, N. Y. 

Kreider, Campbell & Co., 1030 Germantown Ave., 
Phlla., Pa., contractors for mills for all kinds of grinding. 

Latest and best Books on Steam Engineering. Send 
stamp for catalogue. F. Keppy, Bridgeport. Conn. 

The only Engine in the market attached to boiler 
having cold bearings. F.F.& A.B.Landis, Lancaster, Pa. 

The Scientific American Export Edition is pub- 
lished monthly, about the 15th of each month. Every 
number comprises most of the plates of the four preced- 
ing weekly numbers of the Scientific American, with 
other appropriate contents, business announcements, 
etc. It forms a large and splendid periodical of nearly 
one hundred quarto pages, each number illustrated with 
about one hundred engravings. It is a complete record 
of American progress in the arts. 



Wheels and Pinions, heavy and light, remarkably 
strong and durable. Especially suited for sugar mills 
and similar work. Pittsburgh Steel Casting Company, 
; Pittsburgh, I'a. 

I For Power&Economy,Alcott's Turbine,Mt.Holly,N. J. 

I Books for Engineers and Machinists. Catalogues 
free. E. & F. N. Spon,446 Broome St., N. Y. 

Northrop's Sheet Iron Roofing makes most durable 
fireproof roof. Used on all kinds of buildings. Send for 
circular jid prices. Northrop & Co.. Pittsburgh, Pa. 

H. Prentiss & Co., 14 Dey St., N. Y., Manufs. Taps, 
Dies, Screw Plates, Reamers, etc. Send for list. 
! Nickel Plating.— A white deposit guaranteed by using 
ourmaterial. Condlt,Hanson & Van Wlnkle,Newark,N.J. 
English Agency, 18 Caroline St., Birmingham. 

I Vertical &YachtEngine8. N.W.Twiss, New Haven, Ct. 

! Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 

' Eagle Anvils, 9 cents per pound. Fully warranted. 

I Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

For Solid Wrought Iron Beams, etc.. see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Presses, Dies, and Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, 
N. Y., and Paris Exposition, 1878. 

North's Lathe Dog. 347 N. 4th St., Philadelphia, Pa. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See advertisement. 

Baxter Wrenches, Blake's Belt Studs, Soap Stone 
Packing, Empire Packing. Greene, Tweed & Co., 18 
Park Place, N. Y. 

Warranted best and cheapest Planers, Jointers, Uni- 
versal Woodworkers. Band and Scroll Saws. etc.. manu- 
factured by Bentel, Margedant & Co., Hamilton, Ohio. 

Wheel Press, Cotton Press, Pipe Line, and Test Mer- 
cury Gauges. T. Shaw. 915 Ridge Ave., Philadelphia, Pa. 

Dead Pulleys, that stop the runniHg of Loose Pulleys 
and Belts, taking the strain from Line Shaft when Ma- 
chine is not in use. Taper Sleeve Pulley Works, Erle.Pa. 



NEW BOOKS Ain) PTTBLIGATIOKS. 

Essays in Phonetics: 

t Eclectic Short-Hand. A new system 
adapted to general use and to verbatim 
reporting. By J. Geo. Cross, A.M. Chi- 
cago: S. C. Griggs & Co. 12mo. pp. 
304. $2. 

2. T/te Kirographer and Stenographer. A 

quarterly magazine devoted to reform in 
Orthography, Chirography, Stenography, 
Language, Education, and kindred arts 
and sciences. Amherst, Mass. : J. B. A 
E. G. Smith. Price $1. 

3. Phonography made Easy, after the 

French System Stenographie-Duploye. 
By J. A. Manseau. Montreal: Beauche- 
min & Valois. 24mo. pp. 110. 

These various efforts to provide for English writers 
an acceptable substitute for ordinary long hand would 
seem to imply either a superabundant desire for labor- 
ious invention, or else a practical failure of existing 
systems of rapid writing. There can be no question 
that each and all of the various modifications of Pit- 
man's phonography, and tachygraphy as well, will meet 
the requirements of professional stenographers admir- 
ably. But not one of them comes anywhere near meet- 
ing the everyday demands of ordinary writers. They 
are altogether too complicated, too hard to learn and 
remember; and, as none of them affords a practical 
method for the complete expression of English speech, 
it is not at all surprising that they fail to win any large 
degree of popularity. 

Mr. Cross's new system differs from phonography in 
that it makes no pretense of being phonetic. He sim- 
ply transliterates ordinary writing by substituting sim- 
ple strokes for the letters in use. He claims another ad- 
vantage in that he bases his alphabet on straight lines 
and (for the most part unshaded) portions of the el- 
lipse, the easiest possible strokes to make. With short 
words the writing looks simple and easy; but for ordi- 
nary polysyllables a great number of contractions have 
to be introduced. As a stenographic system it appears 
to be facile and rapid, though it does not impress one as 
being as legible as it might be. 

Mr. Brown's system has more of the look of tachygra- 
phy. He uses no shaded strokes; has a phonetic alpha- 
bet; expresses vowel sounds cursively; and employs a 
multitude of stenographic hooks and crooks. Very 
many of the longer words look like snarls of spider- 
web; yet his disciples pronounce the writing easy and 
legible. With short words the writing appears graceful 
and fluent. 

Mr. Manseau's system is an adaptation to English of 
a phonetic system used in France and other European 
countries. It is less complicated by stenographic fea- 
tures—that is, is more alphabetic— than Pitman's phon- 
ography, and most of the vowels may be inserted in the 
order of speech. Its alphabet is formed of light curves 
and dashes, short and long, plain and crossed, with dia- 
critic marks to show vowel differences. Since three 
motions are required to make a dash,cross it,and return, 
nearly half of Mr. Manseau's characters take the time 
of three strokes, making the time and labor of writing 
much greater than the writing indicates at first sight. 
The writing looks also as though it would be less easy 
toexecute than any of the short-hand systems now in 
use in this country. 



out of 32 gallon barrel froni 10 feet head from % inch 
hole? A. The theoretical velocity of discharge is 




(1) G. A. B. asks: 1. What would be the 

pressure in lbs. from J^ inch jet from a i^ inch pipe 10 

feet long from a barrel of water? A. The presmre per 

square inch will be about 0'433 lb. for each foot in 

I height. 2. How long would It take for the water to run 



803 X Vhcadfn feet. 
The actual velocity is about 60 per cent of this, for a 
jet of the ordinary form. 

(2) S. H. R.— Carbon is not perceptibly ex- 
panded by the passage of such an electrical current as 
is usually employed with the microphone. 

(3) E. S. C. asks: 1. What kind of a water 

wheel will be best for an 8 foot fall of water running 4 
cubic feet per minute? A. A small turbine. 2. Can I 
get power enough from such a fall and wheel to work a 
half barrel chum or a small wood lathe? A. We think 
not. 

(4) R. M. T. asks: What is the best work 

on steam heating by radiation? A. Schumann's "Man- 
ual of Heating and Ventilation " is one of the most re- 
cent and reliable works on the subject. 

(5) J, G. B, writes: Please give me the 
length of stroke for a small engine of 2 inch bore, the 
weight of a flywheel for same, and the length of the 
various rods connected therewith, also the size of the 
boiler for the same, and the number of tubes there 
should be in it. A. Stroke, 3 inches; connecting rod, 
7% inches; flywheel, 30 lbs.; boiler, 15 inches diameter, 
30 inches high, IJ^i^cb tubes, at spaces of not less than 
3C inch from each other. 

(6)T. L, McG. — For experimental purposes 

we would recommend the Fuller battery or the modified 
form of Bunsen's known as the carbon battery. The 
electro-motive force of the gravity is about half that of 
Grove's or Bunsen's. 

(7) C. J. M. asks how to complete a local 
circuit by the vibration of a telephone diaphragm. A. 
We do not think it can be done. 

(8) C. E. G. asks: Will a boiler 16x30 

inches be large enough to furnish steam for an engine 3 
X 4 inches, and how fast will it drive a boat 90 feet long 
with a propeller 20 inches in diameter? The boiler has 
20 feet heating surface, and carries 100 lbs. steam to the 
square inch. A. You might obtain a speed of 5 or 6 
miles an hour in smooth water. 

(9) J. E. S. asks : How may cotton fabric be 

economically rendered waterproof and strengthened? 
A. Saturate the goods with a strong hot aqueous so- 
lution of good resin soap, and then wring, transfer, 
and digest them in a second bath of alum or aluminum 
sulphate oracetate dissolved in hot water. Rinse and 
dry thoroughly at a temperature of about BOTah. 
Thus treated theflbers do not readily absorb water, but 
the goods are not actually waterproof . 

(10) Constant Reader asks: 1. What is the 

difference between crown and flint glass? Of what Is 
the best glass for optical instruments composed? A. 
Crown glass is prepared by fusing sand with carbonate 
of potash and chalk. Flint glass is a double silicate of 
potash and oxide of lead. 2. Can the object glass of a 
telescope, say 2 or 3 inches in diameter, be formed in a 
single piece, so as to give a good view of a distant ob- 
ject? A. No. 3. Is there any common article of man- 
ufacture in which the glass used Is of a quality fine 
enough to be used for manufacturing an object glass? 
A. No. 4. I have a large quantity of broken glass, con- 
sisting of chemical retorts, test tubes, lamp chimneys, 
watch crystals, etc., and I would like to know if any of 
them could be used alone, orbymlxing with some other 
substance, to produce glass of sufficient quality? A. 
We think not. 5. If I was to use glass free from blem- 
ishes, could I in moulding it produce an article also free 
from blemishes? A. Probably not. 6. Can a good lens 
be made by moulding the glass of the form desired and 
then polish on a lathe? A. No. 7. Can the proper form' 
of the lens be obtained by taking an impression of a 
lens of the dimensions of the one required, so as to 
forma mould for the glass? How and with what could 
such an impression be taken of both sides, so as to form 
a correct mould? A. This would be impracticable. 8. 
If a lens cannot be produced in this way and from the 
glass mentioned above, of a sufficient quality for a tele- 
scope, would it be suitable for a burning glas:; ? A. Pos- 
sibly. 

(11) C. B. writes: I have a 10 horse hori- 
zontal boiler, which I use sometimes steadily and some- 
times only occasionally. It may stand 6 weeks or two 
months without being fired up. Will it rust out under 
such circumstances, or should the water be let off when- 
ever it is to lie still? A. If you cannot keep it perfect- 
ly dry when not In use, leave it full of water. 

(12) S. B. E. writes: I have made a Ruhm- 

korff induction coil, and for the size it should give 
more of a spark at a greater distance than it does. Will 
you tell me the trouble? The primary coil is composed 
of about 400 feet of No. 22 copper wire, and the sec- 
ondary of about 1800 feet of No. 30, insulated with cot- 
ton. Does the battery used make any difference, and 
which kind is the best for operating a coil? The core is 
about % inch in diameter. I have made every part care- 
fully, and it is a beautiful looking instrument. A. You 
do not state whether you have a condenser. This is 
very necessary to the successful working of the coil. 
Your primary coil would be better if made of two layers 
of No. 16 wire. It is probable that the insulation is de- 
fective. The primary coil should be separated from the 
secondary by several thicknesses of paper coated with 
melted rosin, to which a small quantity of beeswax has 
been added to render it somewhat flexible. The seve- 
ral layers of the secondary should be separated in the 
same way, and it would add to the efficiency of the coil 
if the layers of the secondary were covered with the 
rosin. Use a Bunsen battery. 

(13) G. F. P. asks: Can a telephone be 
worked successfully 20 or 30 miles, with instruments at 
each end of the wire only? A, Yes. 

(14) J. E. S. W. asks how to make an 

acoustic telephone. A. See p, 75, current volume, 
query 28. 

(15) E, K. asks: What size should a blower 

be for a force blast for a cupola, 5 in. in diameter and 
12 in. high, to the top of the brick, and at what speed 
should it be driven? A. A small piston blower would 
be preferable to a rotary. 



Where is Knight's " Mechanical Dictionary" pub- 
lished, where can I get it, and what is tlie price? A. 
You can obtain it from any of the booksellers who ad- 
vertise in our columns, 

(16) J. S, C. writes: I am running a nest 

of six boilers, size 4 x 24 inches; have painted the 
breeching and pipes with asphaltum, but it burns off the 
breeching. What can I paint with that will stand the 
heat? A. Black varnish, made from petroleum, will 
probably answer your purpose, 

(17) R. F. asks: Can you tell us how steam 
boilers are welded ? A. Short lengths are welded at a 
time, with a portable furnace. 

(18) F. H. C. asks: At what speed can the 
piston of a hydraulic engine be run without appreciable 
pound, with 50 lbs. water pressure? The question sup- 
poses a well arranged and proportioned valve motion. 
A. In the case supposed, we think it could have piston 
speed equal to that of a good steam engine, 

(19) F. II. S, asks: 1. What is the proper 

or best length of focus for a 6 Inch telescopic specu- 
lum, and what should be the length of tube? A. Make 
the focal length ten, and the tube eleven times the di- 
ameter. 2. Where and by whom could I get my specu- 
lum silvered, and what would be the approximate cost? 
A. You can find in the Scientific American Supple- 
ment, No. 105, information which will enable you to 
silver your own speculum. 3. What would be the cost 
of an eyepiece of good power already set with necessa- 
ry length of sliding tubes for adjustment of focus? A. 
Address any of the opticians who advertise in our 
columns. 

(20) F. P. asks if two permanent bar mag 

nets can be so arranged as to produce currentenougli b 
start a pretty good induction coil upon the closing {j. 
the circuit, without the aid of any battery, or if thcj 
could be made to ring a smaU electric bell. A. If tht 
bar magnets are very strong you might obtain a current 
from them by rapidly revolving opposite their poles ai 
electro-magnet wound with fine wire. An induced cur 
rent cannot be produced by means of permanent mag 
nets without moving either the magnets or the coils ii 
which the current is generated, 2. Is there any batter\ 
that will work good in cold weather and not eat the 
zincs too fast (until the connection is made) and yet wil' 
operate an electric bell or induction coil? In fact, i 
cheap battery, not costing over $5, A. Yes. A L? 
clanch^ or Fuller battery will answer, but they must nc 
be subjected to a freezing temperature. 

(21) D. B, W. writes: We have a telephor., 

line 3 miles long. Could a telegraph instrument be a> 
tached and operated for a call bell? A. Yes, on a closeil 
circuit. 2. Is chore a call bell in the market that could 
be bought for $3 or $4? A. Yes. 

Would a lightning rod be any advantage to a building 
where there is nothing to connect with but the earth . 
' A. Yes; bury a barrel or so tin or iron scrap— or better 
; still, a few large sheets of copper— in earth that is al- 
j ways moist, and connect the rods with them. 

(22) J. P. S.— There are many rotary 

! pumps in the market that are quite as durable as pistoii 

pumps. 

I (23) W. A. O. asks how button and com': 
I makers soften horn so that it is soft and pliable to work, 

A. It is softened by immersing it for a short time i:!i 

boiling water. 
(24) K. J. D. asks how to make skeleton 

ferns or leaves. A, Place them, with a trace of yeast, 

in a little rain water, and allow the fermentation to pre- 
j ceed until the membranous portions become soft^ncl 
j easily washed away in a stream of water. They ar^. 
I bleached by dipping for a few minutes in a strong; 

aqueous solution of sulphurous acid gas, or exposing 

them (while moist) in a box filled with the vapor oi 

burning sulphur. 

I (25) C. R, asks: How can I make a cheap 
; call bell to work on a telephone line of 300 feet without 

a battery? A. Perhaps you can jingle a bell by pulling 

the wire if the latter is properly supported. 

(26) M. T. asks whether a double cylinder 
engine, cylinders % inches stroke, 1 inch bore, would be 
large enough to run a sewing machine. If large enough, 
how should the boiler be made, to heat by kerosene? 
A. The engines are of snflacient size. Make a vertical 
boiler 20 inches high, 10 inches diameter, with 18 or 20 
1 inch tubes. 

(27) A. W. G. asks: By usin^ a breast wa- 
ter wheel, what number of horse power could I obtain 
from a stream of 2 feet head and 350 cubic feet per 
minute? What size of breast wheel conld I obtain best 
resultsf rom for driving a 30 inch circular saw? A. You 
may obtain ahout 60 per cent of the power of the wa- 
ter. Diameter of wheel 3 to 3X feet. 

(28) H. E. B. writes: Please tell me how to 
make a small horizontal toy steam engine. A. If you 
will look over our files you will find the information you 
require about making and managing steam engines. 
The proportions for small and large engines are the 
same. 

How can I remove India ink from the flesh? A. The 
knife or cauterization is the only resort. 

Will the Great Eastern ever be used again as a pas- 
senger boat? A. We have no means of ascertaining the 
probable future use of the Great Eastern. 

(29) C. L. writes: 1. I am about building 
an icehouse and wish to ask you the following questions: 
Can I put in a box in the end of the house (opposite the 
end where the ice is put in), making it airtight from the 
icehouse proper, with a door opening outside, to use as a 
refrigerator? A. It is not probable that the arrange- 
ment suggested would prove very satisfactory. See 
Nos. 55, 99, 116, ScienHpic American Sutplement. 
2. Will it be necessary to have a ventilator from the re- 
frigeratoropening outside? A. Yes. 3. Will it be nec- 
essary to have the refrigerator lined, it being made of 
seasoned pine or spnice boards, which have been 
paintedmany years? A, No. 

(30) J. K. asks how the mucilage on the 

U. S. postage stamps is made, A. The mucilage used 
by the government for postage stamps is said to be made 
as follows: Gum dextrin, 2 parts; water, 5 parte; acetic 
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acid, 1 part; dissolve by aid of heat, and add 1 part spir- 
its of wine. 

(31) W. F. A. asks: 1. Is there any way by 
which a vein cf water can be found in the ground be- 
fore boring or digging, and is there any truth in a 
vein of water attracting a forked switch, which is so 
commonly claimed ty old fogies throughout the coun- 
try? A. A knowledge of geology is often of much value 
in the selection of a site for a well, but water can only 
be " found '' by boring. " Divining rods," etc., are 
worthless. 3. Where may I obtain an artesiah well 
boring machine? A. See our advertising columns. 

(32) R. W. Y. asks for a recipe for temper- 
ing steel springs, flat, spiral, etc.; something that would 
give a pretty fair idea to work on . Can you recommend 
a work ou making and tempering springs. A. To tem 
per steel springs heat them to a cherry red, quench in 
clean water, and blaze off two or three times. For 
works on tempering address any of the industrial pub- 
lishers who advertise in our columns. 

(33) J. J. R— Make your drills of the best 
quality of tool steel; harden, and do not draw the tem- 
per on the extreme edge. 

(34) M. M.— The so-called ''beat light- 
ning" is considered as nothing more than ordinary light- 
nings triking across the clouds at such a distance that 
the thunder cannot reach the ear of the observer. 

(35) S. H. C. B. asks how to make an em- 
ery strap. A. Coat the strap with a good quality of 
glue to which a very small quantity of glycerin has been 
added; then dust on the emery and roll it into the glue. 

Can I get a patent on a preparation of medicine? A. 
A medical compound is patentable if new. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

J. C. A.— The crystalline substance found in the cave 
is principally gypsum— calcium sulphate. Used in the 
manufacture of plaster of Paris, and several cements, 
by potters, for glazing, etc., and for fertilizing pur- 
poses. The earthy substance contains a very notable 
quantity of potassium nitrate (saltpeter) and a trace of 
phosphoric acid. The former could probably be econo- 
mically extracted. This and its value in the natural 
state as a fertilizer could be determined only by quanti- 
tative analysis. —B. R. R.-^he red substance consists 
mainly of fine quartz sand coated with anhydrous iron 
eesquioxide, to which the bright color is due. It may 
be freed from the grosser particles by washing. Used 
extensively as a cheap red pigment and for the adulter- 
ation of vermilion, etc. The other sample — ferropyrite 
—contains no precious metal. — W. A. G. — The box con- 
tains fragments of flint, quartz, and limestone. The 
flint is associated with arragonite and ferropyrite. The 
budlike fossil is a fragment of the encrinite monilifor- 
mis. See answer to E. B., under head of minerals, p. 
107, current volume of the Sciestifio American.— tT. B. 
— N08. 1 and 2 are indurated ferruginous clay. No. 3 is 
Rofr clay slate. None of them are of much value. 

Any numbers of the Scientific Amekican Supple- 
ment referred to in these columns may be had at this 
oflBce. Price 10 cents each. 

COMMUNICATIONS EECEIVED. ^ 

The Editor of thu Scientific American acknowledges 
with much pleasure the receipt of original papers and 
contributions on the followint; subject*' : 

Labor Saving Machinery. By O. H. K. 

The Musical Cabinet. By Reader. 

Indian Arrow Heads. By J B., Jr. 
. Band Saw MachincR. By W. S. 

WheieDoes the Day Begin? By A. E. O. 

Algol. By F. W. 

The Poplar as a Lightning Conductor. By J. ti. P. 

How to make a String Hammock. By J. W. D. 

Joseph Henry. By J. F. G. M. 

Vulcan. By C. F. 

Guns and Projectiles. By J. H. A. 



.HINTS TO CORRESPONDENTS. 

We renewour request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Many of our correspondents make inquiries which 
cannot properly be answered in these columns. Such 
inquiries, if signed by initials only, are liable to be cast 
into the waste basket. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

[OFFICIAL.] 

INDEX OF InTvENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted In tbe IVeek Ending 

September 24, 1878, 

AND EACH BEARING THAT SATE. 

[Those marked (r) are roiesued patents.] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for -one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Ck)., 37 Park How, New 7orl£ city. 

Air reirtster, E A. Tuttle 208 360 

Animal trup, T. J. Gaynor 208,386 

Awning or tent cloth, striped, C . E. Wheeler (r) . 8,431 

Axle boxes, guard for car, J. Parker 208,331 

Barrel filler. J. S . Parmalee 208,332 

Bath, deep water, safety, J. J, Bamber 208,360 

Bath, shower, C. K. Furey 206,334 

Bed bottom, H. S. Gate 208,294 

Bell, door. F. w. Brocksieper 208,289 

Belting, A. Spadone 206,431,208,432 

Binder for letters and papers, W. A. Amberg.... 208,220 

Boat attaching apparatus, H, Ashf ord 208,280 

Boat or barge, canal, J. A. Preston 208,331 

Boilers, cover for steam, 1. N.Peirce 208,264 

Book stitching machine, B. K Brewer 208,287 

Boot and shoe stay, A. Seaver 308,339 



Boots, etc. .button hole stay for, D. Crane 208,296 

Boring machine, E. B. Winchester 208.450 

Bottle stopper. F. Koeller 203,403 

Box and sifter, ash, C. K. Ramsey 203,266 

Boxes from veneers, forming, N. Waterbury 208,376 

Bracket, M. I). Jones .208,319 

Brake, car, H. Empey 208,229 

Brick machine, I. Morley 208,416 

Bronzing machine, J. T. Ashley 208,353 

Buckle, G. P. Goff .'. 208,306 

Buckle, elastic, E. S. Wardwell 208,44,3 

Burial casket, VV. J. Noble 208.329 

Butter cutter, I. M. Rhodes 208,424 

Button and stud. Wall & Newman 208,442 

Buttoner, G. D. Stevens 208,435 

Calciminlng machine, A. Brooks 208,366 

Cane and seat, J. W. Smith 208,428 

Car coupling, G. Edmonds 208,383 

Car coupling, Greenleaf & Adams 208,.'107 

Car coupling, J. D. Ross 208,336 

Car door opener, street, J. Hutton, Jr 208,243 

Car, freight, R. Hudson 208,393 

Carriage boot, C. W.Brown 208,367 

Carriage, child's, J. F. Downing 203,380 

Carriages, shifting rail for, P. B. Fuller 208,303 

Cartridge belt, Platz & Rogers 208,265 

Cartridge, metallic, Leet & Chapln 208,247 

Casting car wheels, B. Burgess 208,371 

Castlng.compresslng Ingots whlle.W. R. Jones (r) 8,427 

Casting shaft couplings, \V . H. Elmer 208,383 

Chronometers, balance for, H. 11. Helnrlch 208,238 

Cigar mould and press, F. C. Miller 208,414 

Clasp, J. R. Schoals 208,270 

Clay, etc , making plates of , L. Brandeis 208,363 

Clay for furnaces, etc.. preparing fire. T. Fletcher 208,302 

Clock striking mechanism, 11. W. Porter 208,333 

Cual scuttle, G. Smith (r) 8,428 

Cock, stop, J. Hills 208,313 

Coffee .ind tea pot cleaner, w. AT. Hinkle 208,391 

Coffee hulling and cleaning machine, P. Mc Auliffe 208,324 

Cooker.steam, C. W. Sterlck 208,434 

Corn from the cob, cutting green, T. Powell 208,423 

Corn marker, J. W. Thompson 208,4.'!8 

Corset, J. Bowers 203,362 

Cotton opener and lapper,Whitehead & Atherton 2C8.353 

Cultivator, C. T. Barton 20S.2M 

Cultivator and corn plow, T. T.Daniels 208.377 

Curtain roller and bracket, W. B. Noyes 208,417 

Dam and pier, R. S. Llttlefleld 208,248 

Drill, grain, T. D. Gere 203,388 

Drill, rock, E. S. Winchester 203,448, 208,4t9 

Earthenware,applying colors to, A.A.X.Okolowicz 203,413 

Electrical alarm striking device, J. A.Swift 2(ia,275 

Elevator, hydraulic, G. H. Bailey 208,282 

j Engine and pump, direct acting, Carr & Arthur. . 208,291 

Engine, rock drilling , W . H. Elliot 203,228 

Engine, rotary, J. Darting 208,298 

Engine, steam Are, Hill & Moorlen 2Cf!,314 

Engines, annex for fire, J. H. & T. E. Connelly... 208,375 
Engines, emptying valve for paper pulp, J.Carroll 208.292 

Fats. trea*lng animal, H, Mt'ge (r) 8.124 

Faucet for beer barrels, C. C. Redmond 208,335 

Faucet, regist^ering liquor, W. Williams 208,445 

Felly Joint holder. C . Adams 208,218 

Fence, flood, II. D. Merrill 203,255 

Fence, wire, M. Kelly 203,399 

Fertilizer, A. F. Crowell 208,224 

File, letter, II. D. Woodbrldge 208,277 

Fire extinguisher, oil tank, J. H. & T. E. Connelly 208,374 

Fishway, M. McDonald 208,408 

Flour bolt, B. D. Sanders 208,268 

Footpower, A. J. Hood 208,316 

Fork, carving, D. Williams 208,,354 

Fuel burner, G. 8 . Boswortli 208,221 

Furnace and stove, hot air, J. Cnrtnn 208,223 

Furnace door, J. Morri.son 208,415 

Furnace, glass melting, H. Kirk 208,401 

Furnace, etc., steam boiler, W. S. Hutchinson ... 208,394 

Gas lighting apparatus, C. D.P.Gibson 208,389 

Gas retorts, stand pipes of, I). R. shiras (r) 8,436 

Gas test meter, D . M. Small 208,271 

Gate, farm, J. Cofflts 208,225 

Governor, marine engine, J. A. Svedberg 208,274 

Grain separator, L. Morgan 208,257 

Grate bar, J. Ashcroft 208.'«7 

Grato bar, square revolving, J. Ashcroft 203,,v>(; 

name, J. II. Martin 208,406 

Hames connection, C. B. Bristol 208,288 

Harvester cutter and guard finger, Grover& Beach 208,236 

Heating and cooklne furniture, R. S. Mains 203.251 

Heating apparatus, T. Connelly 208,,TOi 

Hinge and corner iron, trunk, G. Kast 208,398 

Hinge for metallic boxes, D. M. Somers 206,343 

Hinge, spring, D. W. Housley 208,242 

Honey extractor, centrifugal,C. F. .Muth 208,327 

Horse collar and hame.W. B. Guernsey 208,308 

Horse power, J. Millar .208.413 

Horseshoe bar, L. G. Claude 208,295 

Horseshoeblanks, bending. J. II. Snyder 208,430 

Hose nozzle, G. F. Palmer 208,3:10 

Hub, vehicle wheel, W.H. Armor ... 208,279 

Ice machine, J. Gamgee 208,:i04, 208,305 

Ice machine condenser, J. Gamgee . 208,454 

Injector, Sellers & Bancroft 208,425 

Injector. M. D. Strickland 208.437 

Inkwell, A, Albee 208,278 

Ironing andfluting machine, Balley& Perrenot. .. 208.233 

Jewel casket, A. Conradt 208,373 

Jewelers' findings, making, G. H. Fuller 208,230 

Knife, cigar maker's, F. W. &0. Hoffmann 208315 

Lamp, H. L Ives 208,396 

Lamp burner, J. G. Ilallas 208,309 

Lamp burner, J. P. Smlthers 208,429 

Lamp, electric, H. S. Mailni 208,252 

Lamppost, street, J. G. Miner 208,328 

Lamp regulator, electrical, H. s. Maxim 208,253 

Lamp, self-lighting, II. W. Covert 208,226 

Lamp, student, 8. C. Catlln 208,293 

Lamp wick. L. Hellman 208,310 

Lantern, A. W. Paull 208,422 

Lantern. A. W. & J. F. Paull 208,421 

Lightning rod, L D. Vermllya f { o!. (r) 8,429 

Lubricating car wheels, P. Byard 208,290 

Meat cutter, L. L. Gllllland 208,232,208,233 

Millstone dlsplacer, J. B. Cromwell 208,297 

Millstone driver, W. S. Bacon 208,281 

Millstones, staff for testing, J. W. Herchelrode ... 208,239 

Millstones, cleansing, H. B. Varus. 208,441 

Millstones, dressing, B. D. Sanders 208,369 

Mining coal, machine for, J. Blyth 208,361 

Motion, converting, .M. Kaefer 208,397 

Motion, converting, W. Meyers 208,325 

i Mower, lawn, C. A. Wright 206,355 

Nail plates, pile for making, F. J . Hearne 208,237 

I Needle eyes, machine for polishing, A. H. Smith . 208,341 

j Oil cup, A. D. Kllborn 208,245 

[Packing, J, O'.Meara 208 419 

; Packing, asbestos, A. D. Furse 208,385 

' Packing for stuffing boxes, w. J agger 208,244 

I Packing for stuffing boxes, metallic, w. Brown... 208,368 

I Painter for awnings, C. E. Wheeler (r) 8,4,30 

I Paper koz, W. Ueschenmoser ■ 208,412 



Parcels, conveyor for small, A. Llasse 208,405 [ EXPtOSIVE DUST, 

Pavement, wood, W. H. Stow 208,436 

Pen, fountain, G. B.Adams 208,219 

Photographic camera, I. H. Stoddard 208,345 

Piano action, upright, G. W. Neill 208,328 

Planter, seed, C. E. Patrlc 208,262 

Plow. Kerschner & T . S. & F. M . Monger 208,320 

Plow,rotary, D. H. Lane 208,246 

Plow sulky, C Slegordner -208,426 I THE TECHNOLOGY OF THE PAPER 

Printer's galley, W. T, Tilllnghast 20,S'48 I TKiy?.?! .%^'!!I?.'?,A''5,°''.?-A^a"j' ^.'i'''^ H'story. 



A COMPREHEN- 

Hive deaorlptlon of the Dangers from Dust in various 
Manufactures and the Ciiuse of many Firts. How com- 
bustible substancescan exploile. Spontaneous Combus- 
tion of Iron, Charcoal, and Ijimpblack in Air. Flour 
Dust and Brewery Dust ExplnslunH. Explosions of C< al 
Dust in Mines. Conta'ned in S(Ii:xtipic AMi':m('AN 
Si'Pi'LKMKNTNo. I!i5. Prlcc 10 ccDts. To be had iit 
this office and of all newsdealers. 



Printing machines, griper motion for, X. Ilabcock 2C8,359 

Pump, Beeman & Mason 208.285 

Pump. J. T Fanning 208,301 

Pump plunger. A. A. Lamb 208,404 

Railway switch, street, Payson & Fowler 208,263 

Rake, revolving horse hay. J. H. Randolph. Jr... 208,267 



Razor strop. A. V. Brokhahne. 



Tnvention of the Beating Engine, Introduction of Soda, 
etc., and the First Machine-made Paper. Cameron's 
Machine; the Fourdrinier Machine . Interesting sketch 
of the Old Time Paper-mill vs. the Mill of Modern 
Times, the latter described at length, with all the Appa- 
ratus; the Sorting, Boiling, Breaking, Poaching, and 
Beating Proeesaes ; Prcgress of the Pulp through the 
Machine; the Draining, the Rolls, the Cooling Rolls, the 
Size-bath. Raw Fibrous Materials, their Characteristics 



. . 208.365 and Treatment Preparatory to Pulping. Cotton, straw. 



Linen, Hemp. Esparto, Wood. Instructive Account of 
the Nume'ous Chemical and Boiling Processes, etc. 
This treatise gives Practical Particulars on every De- 
partment of Papermakine, describing the Latest and 
Best Processes and Machines in use, with Statistics, 
Profit, etc. Contained in Scikntific American Sup- 
plement Nob. 109 and 110. Price 20 cents for the 
two. To be had at this office and of all newsdealers. 



Receptacle for articles to be screened. J .0 . Scales *08,338 I 

Rolling taper shapes. TI. A. "Williams 208,447 j 

Roofing, cap for metallic, W. G. Hyndman 208,395 ! 

Rope and cordage, making, E. S. Bloomfleld 208,286 j 

Sad iron. A. Lohmann 208.322 j 

Saw mills, jack chain for. J. B. Lemleux 208,821 

Sawing machines, scroll, B. Merrltt — 208,411 

Scaffold, J. A. Russell 208,337 j 

Scales, drop lever weighing, F.Fairbanks 208,300 

Scales, weighing. T. H. Ward 208,444 | 

Sewing machine, C. Necker 208,250 | 

Sewing machine, bobbin winder, F. A. Meredith. . 208,410 , 

Sewing machine, broom, G. F. McCombs 208,407 ^ 

Sheep sheers, guard for. F. A.Helmecke 208.311 , By the terms of the New Patent Law of Spain, which 

Shovels, etc.. handle socket for, H. M. Myers.... 203,258 has lately gone into operation, the citizens of the United 



NEir PATENT Uff 



FOR 



Spain, Cuba, Porto Rico, etc. 



sieve, E. Oliver 208,201 

Sifter, ash, "\V. E. Brush 20^269 

Skate,roller, W. P. Gregg 208,234, 203,235 

Smut machine, W. S Hills 208,241 

Snap hook, W. H. Main 208,250 

Speculum, vat'lnal, S, G. Door 208,227 

Spittoon, pocket, M. Ilolden 208,392 

Spring, carriage, G. D. Grlffln 208,390 

Spring, vehicle, D. G. Wyeth 208,482 

Stamp, postage and revenue, C.F.Spencer 208,433 

Steam, utilizer for exhaust, R. Bullymore 208,370 



States may obtain Spanish Patents on very favorable 
conditions. 

The Spanish Patent covers SPAIN, and all the Spanish 
Colonies, including CUBA, Porto Rico, the Philippine 
Islands, etc. Total cost of obtaining the Patent, $;00. 
Duration of the Patent, 20 years, 10 years, and 5 years, 
as follows : 

The Spanish Patent, If applied for by the original In- 
ventor before his American patent Is actually Issued, 
will run for 20 years. Total cost of the patent, 1100. It 
covers .'^paln, Cuba, etc. The Spanish Patent, If applied 



Steering apparatus, steam or hydraulic, J. Gates. 2:8,231 i for by the original Inventor not more than two years 

.-. i_ i 1 *— T> T i\^w,T„n,T ono aTO ... . . 



stenchtraps, vacuum valve for, B. J. Downey... 203,379 

Stocking supporter, W. P. George 208,387 

Stone, paving, C. Brenner 208,364 

j Stove, oil. 11. L. Howse 208,317 

! Suspensory bandage, C. F. Hill. 208,240 

' Syringe or liquid dropper.W. W. Stewart 208,273 

Table, N. A. Hull 208,318 

j Table, kitchen, G. W. Williams 208.441! 

Table, library, W. R. Davis, Jr 208,378 

Telephone, speaking, T. A. Edison 208,299 

Thill coupling, G. II. Collins 208,372 

Thill coupling, A. E. Klmberly 203,400 

Tinners' stock, H. C.Woolson 203,451 

I Tobacco, package of plug, R. M. Smith 208,,342 

Tongulng and grooving machine, W. S. Mayo 208,;!2.'l 

j Tool handle, W. MlUspaugh 208.2.10 

Toy, chromatrope buzz, H. Van Altena 208,351 

I Truck, lifter, etc, for Ingots, etc., A. E. lirown.. 20.3, ;22 

Type measure, printer's, T. S. Taylor 208,346 

Umbrella, A. Teste, Sr 208,347 

Umbrella frame, W. H. Ogllvle 208,260 

Umbrella handle, G. W. Tucker di 8,423, 8,426 

Underclothing, S. T. Converse (r) 8,435 

Valve, balanced and cut-ofT, J. W. Thompson (r).. 8,434 

Valve, balanced steam, J. A. Stephens 208,314 

Valve gear,steam engine, J.W'.Thompson rr),8,4.'J2, 8,433 

Vapor burner, W. H. Smith (r) 8,437 

Ventilator, ear, E. A. Tut;le 208,349 

Violin case, L. Menger 203,409 

Wagon, dumping, G. F. Weymouth 208,352 

Wagon gear, J. II. Durand 208,381 

Wagon seat comer, R. P. Hicks 208,312 

Washing machine, Sellick & Young 206,340 



afur the American patent has been issued, will run for 
10 years. Total cost of patent, 1100. Covers Spain, 
Cuba. etc. 

A Spanish Patent of Introduction, good for 5 years, can 
be taken by any person, whether Inventor or merely In- 
troducer. Cost of such patent, $100. Covers Spain, 
Cuba, and all the Spanish dominions. 

In order to facilitate the transaction of our business 
In obtaining Spanish Patents, we have established a 
special agency at No. 4 Soldado, Madrid. 

Further particulars, with Synopsis of Foroign Patents, 
Costs, etc., furnished gratis. 

Solicitors of AiiifM'icnn nnil Foreign Patents, 

Proprietors of the Scientific Amekican, 
3r PARR ROW, NEW VORK. 



lENTSS 



CAVEATS, COPYI(l(;H'l'S, TRADE 
IflARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
In\'entor8. 



In this line of business they have had over thirty 

Water closet valve. Smith & Connol'y 208,427 teaks' experience, and now have uneqiidteU facilities 

Wheel, divided, V. Thorpe. 2(B,439 | fo, thu preparation of Patent Drawings, Specifications, 

and the Prosecution of Applications for Patents in thv 
I'niiod States, Canada, and Foreign Countries. Messrs, 



Whip rounding machine, H. I.omhaid 208,249 

WIndwheel, A. Zwiebel 208,45;! 

Windmill, H. L. May 208,254 ; „ a. ^ , . , . .u 

Wire barbing tool, M. Knickerbocker 208,402 ^I"™ ^ ^o. also attend to the preparation of Caveats, 

Woodwork, ornamental, H. P. Ostrum 208,420 Trade Mark Regulations, Copyrights for Books. Labels, 

Wrench with cutter, pipe, W. L. Truland 208,440 Reissues, Assignments, and Reports on Infringements 

Yeastcakea, making, A. E.Spencer 208,272 of Patents. All business intrusted to them is done 

- — ^ , with special care and promptness, on very moderate 

terms. 

We send free of charge, on application, a pamphl..t 
containing further information about Patents nnd liow 
to procure them; directions concerning Trade ^larks, 



TRADE MARKS. 

Billiard table cushions, Brunswick & Balke Co 6,602 

Buckskin , jeans, and doeskin cloths,J. Brown & .Sons 6,619 
Caramels, A. D. Curran & Co 6,613 



Champagne, Adams & Co 6,001 Copyrights, Designs, Patents. Appeals, Rei6..^ues. In- 
Chewing tobacco, R. A . Patterson & Co 0,023 fringements, Assignments, Rejected Cases, Ilints on 



Cigarettes, Gorflne Brothers 6,603 

Cigars, B, F. Weyman 6.62.5, 6,626 

Cigars, cigarettes, etc., B. A. Shotwei: .. .6,624, 6,632, 6.6.33 

Cigars, cigarettes, etc., S. Jacoby & Co 6,614 

Cigars, cigarettes, etc , Whitlock & Northen 6,609 

Cotton batting, Putnam. Hooker & Co 6,006 

FertlHzing composition, R, W. L. Rasin & Co 6,030 

Flour, C. N. Harrington 6,622 

Flour, Belknap & Boynton 6,618 

Fruits, Argus Dean 6.628 



the Sale of ratenis. etc. 

Foreiijn. ]*iitents. — W^e also eend,fj-ee of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian. English. German, 



Overalls, jumpers, etc., W. G. Badger 6,627 French, and Belgian— will secure to an inventor the ex- 



Paper cutting machines. Standard Machinery Co. . . 6,016 

Peanuts, K. B. Elliott 6,621 

Perfumes, Charles Lubrecht 6,611 

Printing presses, F. M. Weiler 6.608 

Printed publications, Donaldson Brothers 6,610 

Remedies for rheumatism and gout, Julien Verliao 6,612 

Salt, H. K. & F. B. Thurber & Co (;,607 

Smoking and chewing tobacco, Francis Jones 6,615 



elusive monopoly to his discovery among about one 
HUNDRED AND FiFTi' MiLLioN.s of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, JlOO; Belgian, $100; Cana- 



Smoklng and chewing tobacco, etc, Allen &Co.... 6,617 dian, 850. 

Smoking tobacco, B . Leidersdorf & Co 6,629 j Vojties o/ Pa'eiif*,— Persons desiring any patent 

Soda water and temperance beer, R. Robinson 6,631 ie-uedfrom IS IB to November 2fi, 1867, can be supplied 

Steam pumps, Pulsometer Steam Pump Company.. 6.60! ; with official copies at reasonable cost, the price de- 
Tobacco bags, W. J. Cussen fi"* I pending upon the extent of drawings and length of 



Toilet soap, Solon Palmer 6,604 

DESIGNS. 

Buttons, J. H. Wilson 10,845 

Brooch, Hiram Howard 10,842 

Ornamental chain, D. A. Beam 10,841 

Padlocks. Towne & Taylor 10,843 

Saddles, R. E. Whitman 10,814 



Engllsta Patents Iisisaed to Amerlcaniiii 

From October 18 to October 22, Inclusive. 
Apparatusf or producing embossed figures.— H . Loewen- 

berg. New York city. 
Bank checks.— F. w. Brooks, New York city. 
Boat lowering apparatus. —H. Ashford, Philadelphia, Pa. 
Cartridges.— O. Jones, Philadelphia, Pa. 
Hardening hat bodies,— J. G. Meeker, Danbury, Conn. 
Paper bag machinery.— F . E. Porter et ol ., Baltimore, Md . 
Pump,— w. P. Barclay, San Francisco, Cal. 
Steam boller.—C. C. Holton, Chicago, 111. 
Waste plugs —J. Powell, Cincinnati, Ohio. 
Weaving machine.— A. Heald, Philadelphia, Pa. 



specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 18.36 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing fall directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to ever.v pat- 
entee and mechanic, and is a useful hand book of /©fer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MTTim & CO., 
Publishers SCIENTIFIC A5IERICAN, 

3» Park Row, N. Y. 

BRANCH OFFICE— Comer qf F and Ith Streets, 
nashington, V. C. 



© 1 878 SCIENTIFIC AMERICAN, INC. 



November 23, 1878.] 
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UurrtismftttiS. 



lUM (le Pniri*. cncli insertion - --7S cents a line* 
BnckPngre, encli insertion-- - - $1.00 a line. 

(About eight words to a line.) 

Enoravings may head advertisements at the same rate 

per line, by meamrement, as the letter press. Adver- 

tiserp,ents must be received at publication office as early 

as Thurs'iay morning to appear in next is»U€. 




DTTC'S ELEVATOR BUCKET, 

SV)ru&e in Flour niilU, Grain Eievntnrs, Suffar Refinerips, etc, 

Made of Charcoal Stamping Iron, extra strong and durable No comers to 
catch. Many thousands In use. 

T. F. KOWliAND, Sole Manufacturer, Brooklyn, N 




GOLD, SILVER, AND NICKEL PLATER WANTS A 
situation. Address PLATER, Waterbury, Connecticut. 



Gold, Silver, and Nickel Plating. 

A trade easily learned. Costs little to start. The Elec- 
tro Plater's Guide, a 72 p ge Ijook, sent for 3 stamps. 
Scientific instruments and books loaned to any one. 
Price list free. K. LOWEF, 90 Uth St.. Brooklyn. N. Y. 



RIVAl 5TFj P||, JOHN.H.M?GOWAN&C? 
»35.8rupWARDs'^Ht^^^1PS. CINCINNATI OHIO. 



NEW TOOLS— LATHES AND SCROLL 

Saws. Hopkins' Gear Cutting Attachment for Lathes* , 
Taps, Dies. TwUt Drills and Chucks. Send for 140 page 
Illustrated Catalogue. JACKSON & TYLER, I 

27 German Street, Baltimore. Md. 



William Cuilen Bryant's 

T^ATEST AND OREATJiST WOBK, 

Outselling all others combined. Kichly Illustrated. 
Has the NEW BBYANT JJlOGKAi'HY 
and New Steel Portrait. Sold mdy by SubscHvtUm. 
WANTED— A gentleman or lady of tact and 
ability, with or without business experience. 

FORDS, HOWARD & HULBEBT, New York. 




DYKES' BEARD ELIXIR 

A Wandarful DiMwnnr. forcM bMT]p Monilacb* or 
B««nl WB OB ■mooOi ttamiB tioto 20to30 d>;i. Thaw 
euU ar* fniDi tha Drlginal. aad ■how % powln* raault 
from III uc It workilika iiim«ic asd omn fkil*. Va 
tnMibUiBJury to th*ikiB, auilr Bpiiliad aDCtcrrUiB In 
•ffKt. PkspMt-pald2acU.3rorS0etB. L.L.SHITa 
it CO. Sol* Xk* to, PalBtiu UL AUotUn couBtw^aii. 




Portable Steam Engines 

With Automatic Cut-ofTa 

No Commissions to Agents. 

Bottom Prices to Purchasers. 

SEND FOR TATALOGUE. 

Armington & Sims 

A. & 8 were lately with 
THE J. C HOADLEY COMP. 



Fine Pamphlets "^^r" 75c. a Page 

per 1,000. 1,000 Fine 9x12 Circulars, $2.50. Price list or 
estimate and samples for stamp. 

*' Local '* Printing: House, Silver Creek, N. Y. 



Harris' Corliss Engine, 

Built by WM. A. II ARRIS, Providence, R, I. The ont.y 
place where this engine can be obtained. Send for 
pamphlet containing full detiiils; also list of sizes with 
H. P. For the convenience of Western parties meaning 
business and wishing to confer with me at any stated 
time at their mill or works. I will visit them by receiving 
■ notice and giving me a latitude of 2 to i weeks. Those 
visiting New Yoi-k and wishing to confer with me there 
by appointment, will find me or my agent every Wednes- 
day (or Thursday if so stated in appointment) at H. T. 
Brewster's office, 97 Liberty street. 

W.U. A. HARRIS, Proprietora 



E»#p n W Manufacturer, Machinist Engineer. Builder, Architect, and Plumber should take the Mant- 
V B rT ¥ PACTUKEK AND Br iLDKR. Each number con taJus the latest improvements in Machinery, New 
Inventions, Manufactures, Processes, Constructive Building, Architecture. Science, both applied and theoretic, 
and information for the Household and Shop. Eleventh Yenr. I*. H. Van Dku Wkyde, ii:ditor. Subscription 
price, $2 per year. Send 10 cents for specimen copy to MANUFACTURER AND BUILDER, P. O. Box 4379, N Y. 



NEW PATENT PADLOCK. 

The patentee of a new and simple padlock of novel 
and Ingenious construction, comblningsuch combination 
of mechanism as to render it very difficult to pick, de- 
sires to negotiate the sale of the patent, or to grant 
licenses. Patented Oct. Ist. 1878. For particulars, ad- 
dress MORRIS JACOBS, Fort Clark, Texas. 



The George Place Machinery Agency 

machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 




Tie Gennlne Baiter Steam Engines, 

Made exclusively by COI-.TS FIREARMS 
COMPANY, of Hartford, Connecticut, 
and sold only by them and their author- 
ized Agents. Sizes from 1 to 15 horse 
power, including Engine and Boiler and 
everything complete to run. Non-explo- 
sive : occupies less space and consumes 
less fuel than any other engine. Beware 
of Imitations offered by other parties. 
For prices and particulars, apply to 
I'HOMAS J. FALES. General Agent, 
118 Liberty Street, New York. 



BRADFORD MILL CO. 

Suoceuon to Ju. Bradrord it Co. 
UAMUFACTURER8 OF 

French Bohr HillBtones, 
Portable Corn & Flour Mills, 

Smut Machinal, etc. 
AlH, dealers lo BoItlDg Clotha Uki 

Geoenl Hill FurDithlDg. 
Offloe Sc Fftcrtory ,168 W. 2d St. 

CINCINNA'IT,0. 

__ J.B.8tewart,i'p«. W.R.DuDlftp,8M. 
(C7*PHICi5-LI8TS SENT ON AFPLICATIOK 







»'OLD RELIABLE." TO KNOW ALL 

about the Bf'Ht Pump for Paper Makers, Tanners, Con- i 
tractors, and fortrrlgation, send for illustrated pamph- i 
let,78pages. HBALD.SISCO & CO.,Baldwinsvlire,N;Y. I 



STEAM ENGINES, 

Lfi.FARQUnAR,¥ork,F&.. 
Cheapest and best for all pur- 
poses — simple, strong, anJilu.- 
rable. Also Traction En- , 
gintt for common roads. 

Saw, Grist a?jd Rice 
MiLLP, Gins, Presses 
AND Machinery gener- 
ally. Inquiries promptly i^ 
answered. '-^^ 

VerticalEnginea.wlth or without g_g 
' wheels, very conveni- .^ - ' 

cnt, economical and ' 
complete in every c 
-tail, best and 
- cheapest Vert- 
ical in the/ 
world. Fig. I 
\ 1 is engine ll 

1 2 ready for 

iroad. j.ig_2^ 

The Farquhar Separator 

(W«rrBnt«d) 

F»nna. 

AgjiculturalJ 
Works, 

Yort, Pa. 
Lighttatdrtitt., 
atmt durmblc 
BimplMt. most f 

economic:! 

and perrect In 

^iii,ew^» Send for lilnRtrated Uatalogne. 

Awarded highest Prize at the Centennial and Paris 
Expositions. 

ell Drilli^ig, Boring, 

lOKZ&AL FBOSFICTXKQ ud aVlfiSTmO TOOLS. 
Eighesl award at Centennial Exhibition. Bend for 
pictorial catalogue and price-list, free. Amenta wanted. 
Sao per day guaranteed. Sand, boolders, and rock 
easily handled. Address, FIERCE WELL EXCA- 
VATOR CO., 4206 Elm Ave Fhilodelpbia, Fenn. 





!<HEPARD*S CELEUKATED 

i)0 Screw Cutlin? Foot Lalhe. 

Foot and Power Lathes, Drill Presses, 
Scroll, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrils, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. I.. 81IEPARD & CO., 

331, 333, 336, & 337 West Front Street, 
Ciiicinnnti, Ohio. 
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Perfumed Chromo and Motto Cards, 10c. 

Name in Gold and Jet. Seavy Bros., Northford, Ct. 



BOLT GUTTBRS. 

Send for Catalogue of 

Scblenker's AutomRtlc Bolt Cutters aud 

Screw Cuttin:* niarblm s. 

HOWARD IRON WORKS, Bnffalfl, N. Y. 



A GR AMP O FFER! 

SILVERWARE FREE FOR ALL 

I The Old Sellable ROYAL MANTFACTUKINO CO., who« Metropolitan Herndquarteri^KJo-l 

I cated at »&S and S(jO Broadway, New York City, and Factory nt Providence, R. I., h:ive determined to! 
I introduce gooda of their maiiuf/icture in evtry city and h^imlet in the United States and Canada*. To do thli, we will! 
I present to each lady reader of this p.iper a B--t [0 j of our COIX PLATED SILVER SPOONS, with your last! 
I name or initials elegTBRtly eni^raved on cm-h Spoon, the only charge will be t& cents to defray expense of en-l 
I {fravhi^ name, packing and exprt;$g charges. To avail yourself of this grand holiday offer, it will be necessary to cnti 
lontthe attached Cert:iicate No. 489, and forward It with 75 cents on or before Febroary Ist, 1879, to the Royal! 
1 Monnfactarlng Co.. New York. 



PATENTS at AUCTION. 

Regular Monthly Sales by George W, Keeler, Auction- 
eer. Kor terms, address NEW YORK PATENT EX- 
CHANGE. G7 Liberty street. New York. 

(Invested 1 n Wall St. Stocks makes j 
fortunes every month. Books sent I 
free explaining everything. I 

Address BAXTER & CO., Bankers, 17 Walj St., N.Y. 



$ioto$ioooi; 




Ig^CUT THIS CERTIFICATE 0UT,,iE3 

It will not appear in this paper a^ain. 

On receipt of this Certificate, together with Beventj-flve cent* la 
Carrency, Silver or Postage Stamps we agree to hand enprave any lasi name 
or Initials as desired on a Eet[CJ of our best Quality Coin Plated Silver 
Spoons, and prepay all shipping charges to any part of the Unit. <i SL-vtes or 
Conadai, provided this certificate is forwarded to us on or before Fub. 1st, 1879. 

ROYAL MANtrFACTtTRIXG CO., 258 Broadway, N. T. 
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•^i^BANn SAW.s^srROli-'SAWS •: 
PLANING X MATCHING MACHINES 

.. l'KlV>',KbAl,ll,\.N!).miNT!;RS ■ -. 

MOLDIrtC.uOvtli^iLiNL.DijtMNC.rRILZiNCSHAHN':. ^. 



HAMILTON.OHIO. 




PLANERS FOR FIFTY 

Dollars, and all prices to suit the 
times for a flrst-clasa machine. 
Wood Working Machinery of all 
kinds. Also the manufacturers of 
the Double-Acting Water Rams. 

C. HODGKINS & KON, 

IVlnrlboro*, N. II. 



Tl Lilmr aiil Ymiiiirs, 

Mahogany, Walnut, Holly, Ash, Cherry. Oak, Poplar, 
Spanish Cedar, and all other kinds, at less prices than 
can be found elsewhere, most of them being cut and 
dried on our new Patent Machines and Presses. 

Also a full and complete assortment of all kinds and 
thicknesses of Sawed Lumber. 

Ceo. W. Read & Co., 

186 to 200 LEWIS ST., N. Y. 



,, SNYDER'S 

*' Little Ciant" 

STEAAI ENGINE. 

For Farmers, Machinists, 
Printers, > nd all requiring 

Light Power. 
Sizes from One to Six H. P. 
Prices for Engine and Boiler 
complete, from $1dO to N50. 
We make the Stronijest B&Uer 
and the Best Engine In the 
country. Call at our Factory 
and examine, or «end for free 
Illustrated and Descriptive 
Catalogue. 

SNYDER BROS., 
94 Fulton EJt., New York. 



Ml Pnlleys, Hanprs, Etc. 

Full asBOrtment In store for immediate delivery. 
WM. SEL1L.ER8 ifc CO., 

79 Liberty i^ti-eet, New York. 




COMPOUND OXYGEN '^Zi^^.^^JZ 

ma, Catarrhf Seadaehe. etc., by a revitalizing process, 

REMARKABLE CURES %Z'oi"i:^\Z 

oua Diteatu, tohieh are altractinij viide attention. 

REFER BY PERMISSION J^ol'ke^r. 

Bi^hoD of Richmond, Va. : Hon. Wno. D. Kelley, Gen. 
Fitz Henry Warren, T. 8. Arthur, and others who 
have used and 6*f*fn largely hen^ted by thia treatment. 
CCilT EPCr f Eirochure [200 pp.J with man/ 
OKU I rilblai testimonials to most remarkable 
cures, Dra.STABKKT&pAi<EH,lliaGirardSt.,PhU& 




The facr that this shafting has T5 per cent, greater 
strength, a finer finish, and is truer to gauge, than anv 
other 1 n use renders it undoubtedly the most economical. 
We are also *,he sole manufacturers of the Cklkbrated 
Collins' t'AT.CouPLiVG, and furnish Pulleys. Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONER & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street. Chicago, 111., and Milwaukee. Wlsi 

It7~ Stocks of this shafting In store and for sale by 
FULLER, DANA 4 FITZ. Boston, Maw. 
Geo. Place Machinery Ag3ncy. 131 Chambers St., N. Y. 



We claim for our Silver Plated Ware that for durability and clegnnce of design we can not be excelled. We firsti 
I henvlly plate with nickle — the hardest white metal known — and then follow with a plating of pure Coin fillTer, tbusV 
I m:iking the moftt durable pUt« yet discoTered, and you will find by enquiry nt any dealer, this quality and design! 
I of Tea Spoons will cost you about f 4.00 per set, without your namfl engraved ihcrcon. On each and every article off 
I car Table Cutlery ocr name Is stamped and we have ourdcsipn copyrighted, thus preyenting Irresponsible and on L 
I tcmpnloBi dealers and ndvertiiers from palmlngofT an article of our manufacture at high prices. On the handle ofl 
I each Spoon is a crown with tha word boyal in the b:ind, and on the reverse sida R. M. Co. is stamped. In additionl 
I to the above offer should you wish to order Knives, Forks or Table Spoons at the same timo you order Tea Spoonsl 
IwewUt famish any article or all of them at the following reduced prices, and prepay all shipping charges, vtz. ; 61 
I Solid Steel Kaivcs, blade and handle one solid piece, best steel covered with a heavy plating of Ntckle and Silver,! 
I $1.75 ; 6 Forks, S5 cents ; G Table Spoons. $I.CO ; or total for tinives. Forks, Tea and Ta^le Spoons, (4-65. The rable! 
I Spoons and Forks are of the same desij^n and of the same quality as the Tea Spoons, and will be engraved wlthontl 
I extra cost, the Knives being of steel wij not be m,Travcd. ■ 

I Kemember we do not Btump your name, but have experienced workmen cnETavo your list name In full! 
|or Initials as desired. We will not furnish any of the above goous at prices nr.uicii untcsi ficcompanied Ly tha above! 

>rtificate, as we only wish to send out a limited quantity as an advertisement, well knowin™ in any family we place! 

lur Table Ware it will be a standing ndvertisemeut for the sale of our other gooJE, a catalogue of which is mailed with! 
leach shipment. ■ 

I As to onr reliability we quote the following from our New York paners, and refer yon to any responsible honse Inl 
I tills city. I 

I "The Royal Manufacturing Co., 258 and 2G0 Broadway, Is one of the most reliable, enterprising and responsible! 

■ houses of thiscity." — Editorial American Farmer. N. Y., April 1S73. ! 
I " The Royal Manufacturing Co. of this city have sustained a well earned reputation for reliability by sending! 
I out eoods guaranteed to be exactly as represented, and by this means purchasers get only the best goods at more rea-f 
lionablefigureithanlargedealerspay by wholesale."— Editorial Frank Leslie's Illustrated Newspaper, April lH, 187S.I 
I **A representative of our paper w"ai shown throuph the establishment of the Royal Manufacturing Co., 2581 
I and S&O Broadway, and wat surprised at the handsome character of the good< sent at such extraordinary low prices, " 

■ —The Independent, N- Y., June 20, 1S78. 

I 17* In ordering frlven^fiill instructions how yon wish vonr came engraved, and write your name plain and ml 
Ifioll. If an ezpreuofSce li not labour town, we will send by mail. Postage stamps will be received at their Cacel 
I value. All letters orderlnff Silverware mu^tbe addressed to the P 

ROYAL MANUFACTURING CO., 258 Broadway, NewYorkj 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

*239 BrondwnVf N. Y. 83 Water St., Boston. 

The Worthin'gtox Dcplex Pumping Engines for 
Watkk Works— Compound, Condenping or Non-Con- 
densing. Used in over 100 Water- Works Stations. 

Steam Pir.MPS— Duplex and Single Cylinder, 

Water Meters. On. Meters. 



Prices I^argely Reduced. 
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MIXED CARDS with name, 10c. and stamp. 
Agent's Outflt, 10c. L. C. CoJi & Co., Bristol, Ct. 



UQ niANO CO., 
m\ r 163 Br.EECKER ST., N. Y„ 
I ^0 I I Manufacturers of strictly first- 
class Pianos. We sell direct 
to Famlliea from our own Factory at lowest whole- 
isnle piice. Beautiful ueiv 7 1-3 Octave, Rosewood Pi- 
anos. Sent on trial. Thousands in use Henvy Dis- 
count to cash buyers IION'T buy until you read 
our Catalogue. It will interest you— Mailed free. 




8S oxsrj'V 

CHABJH HKBOSCOPE. 

CHEAPEST IN THE WORLD 
Megniflee BOn ilmee. Eqnal In 

P^T**: *? one-tentn_ " 



the 



OL.^ 

coat of other instromenta. Saio- 
pie by mail, postpaid, 25 cent*. 

J. BRIDE & CO., 

S97 Bmdmy, New York. 

New Illutntod Ciradtf ^ 
Noreitleefree. 




THE FOBSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMp'Y 
of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
^Apply as above. 



THE DRIVEN WELL. 

Town and County jnivlleges for making Driven 
Wells and selling Licenses under the established 
American i>riT(-n Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS A. BRO., 

NEW YORK. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. B. GOULD & BBERHARDT, Newark, N. J. 




THE 

Eclipse Engine 

Furnishes steam power for all 
AgriciUtwal purposes, Drivino 
Saw MHis, and for every use 
where a ItrsUclass and eco- 
nomical Engine Is required. 
Eleven first-class premiums 
awarded, including Centenni- 
al, '76. Refer to Mo. T, Issue of 
*77, No. 14. issue of '7H.of Sri- 
rntific A.mkkican, for Edi- 
torial illustrations. 

l-'RICK & CO., Waynesboro. Franklin Co., Pa. 
When you write please name this paper. 



C. W. LE COUNT, SOUTH NORWALK, CONN.,Mfr. of 
Lathe Dogs, Iron and Steel Expanding Mandrels of all 
sizes. A specialty made of Amateurs' Mandrels and Dogs. 

IMPORTANT FOR ALL CORPORATIONS AND 
I MANFG CONCERNS.- Huerii'm Wntcli- 

: mau's Time Detector, capable of accurately con- 

' trnlllng the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E.HCJEKKfF.O. B4>x 979. ll«>sioii.iraaNB 
N.B.— The suit against Imhaeuser& Co.,of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11, 1876, for selling contrary 
to the order of the court. Persons buying or using 

. clocks infringing oa my patent will be dealt with ac- 

; cording to law. 



e 



BEST 

STEAM PUMP, 



u 



FOR AUL PURPOSES. 

Brooklyn, E. D., New York. 



SPENCERIAN STEEL PENS. 



Superior Enplish 
. make. A sample 
\ card of one eath of 



I the twenty numbers 
' '.r trial, V " " 
a receipt oi 



trial, by mail, 
' It 25 cla. 



mSON, BLAKEM.\N, TAILOR k CO., New York. 



SURE CURE FOR SPLINT. 

My remedT will positively cure splint without blister- 
ing or removing the hair. No chanire in diet or worl£. 
Price $1 for sufficient to cure. Address 

WM. E. COUSINS, 661 Broadway, Albany, N. T. 



MACHINERY AT VERY LOW PRICES. 

2d hand Lathes, Drills, Planers, Hand 'I'ools for Iron 
Work, new Woodwortfa Planing Machines, Resawing, 
Tenoning, Moulding Machines, Scroll Saws, Portable 
Steam Engine. Jos. B. Blossom, Ass'e, Matteawan, N. Y. 




RISDON'S IMPROVED 

TUEBIITE WATER WHEEL 

Yielded at the test of Tnrbines at Centen- 
nial Exposition the best results at all stages 
of gate. Send for circular to 

T. H. RISDON & CO., 

Mt. Holly, N.J. 

Mannfactarers of MILL MACHISiERV. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

F<»* breaking hard and brittle substances to any size. Endorsed by the leading nfininx* 
Manufncturingi and liailmnd corporations in the United States and Foreiarn Countries. 
First i'reinium wherever exhibited, and hundreds of testimonials of the highest character. 
A NEW SIZE FOR PROSPECTING AND T.AnORATORY USE. 

t^ ALi. STONE Crushers not made or licensed by us, containing vibratory convergent Jaws 
actuated by a revolving shaft and fly-wheel, are infringements on our patent, and makers and 
users of such will be held accountable. Address 

BLAKE CRUSHER CO., New Haven, Conn. 

Now on Exhibition at the American Institute Fair, New York. 




fillNIXU MACHItVEKY, Enclnps. Boilers, Pomps, 

Coal and Ore .HgB, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesvlile Iron Works 
(J. C. Haydon & Co,). Address HOWELL GREEN. 
Supt., Jeanesvlile, Luzerne Co., Pa. 

75 BEAUTIFUL CHRI=TMAS AND NEW YEAR'S 

Cards (original designs), no two alike, for 15 Ic. stamps. 
Agents wanted. H. Thomas & Co., Box 1637, Phila., Pa. 



WOOD WORKING MACHINERY. 

■ TENONING, CARV/NG '.---'■ ' 

MA CHINE J ■ . ■'', 

BAND S: SCROLL SAWS v 

CINCINNATI.O.U.S.A. 



PIP nnytosellourRubberPrintingStampB Samples 
DIU fnlfree. Taylor Bros. & Co., Cleveland, O. 

Bell's Telephones, 

Adiusted, ready to put on line, at 15.00 per pair. Mag- 
neto Bells, superior quality, $12.00. Battery Bells, t3 50. 
Battery, per cell, $1.20. tine Wire. Ho. 13 Gaivanlicd 
Iron, $16.00 per mile. Brackets and Insulators, 10c. 
Office Wire, per pound, 75c. We are prepared to furnish 
complete outflt for Telephone Lines on short notice. 
C. K JONES & BBO., Mfrs. nnd Dealers In Telegraph 
Supplies, Cincinnati, Ohio. State where you saw this. 
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^dwrtisfwfwts. 



.naide I'aire, each innertion » « > 73 centR a line. 
Back Pagrei each insertion --- SI. 00 a line. 

(About elgbt words to a line.) 

Engravings may ?»£ad advertisenwnia at the same rate 
periine, by measurement, as the letter press. Adver- 
tisements must be received at publication oMce as early 
as Thursday mormng to appear in next isme. 



Electric Bells. 

Outfits complete, $10. Two first-class electric bells, with 
batteries. Insulated wire, electric press l^nohs, and 
everything needed, with all necessary instructions to 
enable anv one to put In operation for calling servants 
OT stablemen, telephone calls, and any of the many use- 
ful household and business applications of electric bells. 
Everything reliable ; nothing flimsy. Send for descrip- 
tion. J. h: BUNNELL, Electrician, 112 Liberty St., N.Y. 



ROCK DRILLS, >^ 

COMPRESSORS, ^"V 

FUSE, -Jr^°^° 

BATTERIES^^^^^^A 
POWDER. -^T 



r^'^V 




.iJI^ 



MiliillililUillBII 



V 



Small Tools ofall kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. Castings of Small 
Lathes, Engines, Slide Rests, etc Catalogues free. 
<J(toi)Xow & WiGHTMAX. 176 Wash' n St., Boston, Mass. 




LIQUID PAINTS, ROOFINfi, BOILER COVERINGS, 

Steam Packing, Sheathings, Fire Proof Coatings, Cements. 

SEND FOR SAMPLES, ILLUSTRATED PAMPHLET AMD PRICE LIST. 

H.W.JOHNS MT'G Co., 87MAIDEN LANE, N.Y. 

THE PROPERTIES OF IRON AND 

STEEL. By Daniel Adamson, C. E. A paper read 
before the Iron and Steel Institute, with ^figures and 
2 diagrams. How Testing Machines impose False Con- 
ditions. Endurance of Iron and Steel under Concussive 
Force. Thirty Experiments upon Plates. Annealed 
Steel. Effects of Sulphm-, Phosphorus, and Cinder. 
Tensile Strength of Iron and Steel. Drilled and Punched 
Holes. Rule to Find the Power Required to Punch 
Steel Plates. The Ten-inch Test. Welding of Steel 
Boilerplates. A thoroughly Practical and mo^ Valuable 
Paper, giving Results of Numerous Tests on Bessemer 
Mild Steel, Best-best Boiler Plate, Martin-Siemens Steel, 
Crumble st«el, Sub-carbonized Steel, Swedish Bar Iron, 
Mild Rivet Steel, Best Merchant Iron, Tudhoo Crown 
Iron, etc., embracing 40 varieties cf Iron and Steel. 
These" Tt^sts are illustrated by two full Pages of cuts 
showing the Behavior of the Metal under Torsion, Ten- 
sion, and Concussion, with the Effects of Punching. 
The Results embraced in onepuec of Tables, giving 
Size of specimen, Permanent Set Induced, Maximum 
Strain per cent of Elongation, Final Breaking Strain, 
Bending, Drifting before andafter Annealing. Compo- 
sition of Specimen, and all Particulars. Corrosion 
Tests. Concussion resisted best by Mild Steel. Corro- 
sion of Iron vs. Steel by Sea Water. Steel for Ship- 
building. Best quality for Steel Rails. Best varieties 
for Gun Barrels. Injurv done by Finishing at Black 
Heat by Hammering. Making Steel Fly Shafts, etc., 
and other Valuable Practice. f Conclusions. SVPPI*B>" 
UENT 130> Price lO cents. 



HSBiHIlBin 

Machines for JBaectrtvplatins, MeotrotTpine, IClectrlc 
liight, etc In addition to testuuonialB In otir Catalosne 
of Jan. 1, we beg to refer to the following hoiioes; 

MEKIDENBKIrANNIACO.;R0SSBIJ,&BRWINM'F'OCO.' 

Bkkd & Babton; Hall, Elton & Co.; Kichabdbon, 

BOTXTON & Co i W.M. H. JAOKSON & CO.; STANLEY 
WOKKS; ROOHKS CUTLERY Co.; CHA8. ROGERS BROS.; 

EDWARD Miller Co.; Mitchkll, Vance & Co.; NOR- 
WALK Lock Co.; Hayden, Gkre & Co.; Domestic 
SkwinqMachixkCo ; Ebp:rhard Faber ; Jos, Dixon 
Crucible Co.; Mumford & Hanson: Faqan & Son, 
and over 500 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Cent en n i al Gold Medal of Ameri- 
can Institute. I'rices from $1*^5 to S300. 



CONDIT.HANSON &VAN WINKCE 



tSolfAqen-ts 



JS^jr.WARJU.JSr.J^. 



ENOLISH AGENC7, 18 Caroline Street, Birmingham. 



ANY LADY 



or Gent that sends us their ad- 
dress will receive something 
of great value free, by mail. 
Only about 200 left. 
M. YOUNG, 173 Greenwich St., New York. 

use" wilhide's noiseless. SELF- 

BettingRatand Mouse Traps. Caught 19 rats one hour, 
46 one night. State and County Rights for sale. Circu- 
lars and terras free. 
J. T. WILHIDB & BRO., York Road, Carroll Co., Md. 






WOOD WORTH SURFACE PLANERS, »125. Planers 
and Matchers, »350. S. C. HILLS, 78 Chambers 
Street, New York. 



"The 1876 Injector." 

'Simple. Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular. 

W>[. SELLEU^i &. CO., Phila. 



^mm^::: 



i-S. GfiAViSiSON HOCHESTEfS NY. 



uu 



m 



■ Scroll Saw.Clrcular Saw, 
Turning Lathe Lathe 
Tools, Emery wheel and 
Drilling attachment, all 
for«8.0U. A beautiful and 
perfect machine, war- 
ranted. 

MILLERS FALLS CO., 
71 Chambers St., N.Y. 



J. LLOYD HAIOH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 



Portland Cement, 

ROMAN & KEENE'S. For Walks. Ostems. Founda- 
tions, Stables, Cellars.Bridges.Reservolrs, Breweries, etc. 
Kemit 25 cents postage stamps for Practical Treatise on 
Cements. S. L. Meiu'Hant & Co., 53 Broadway, N. Y. 



Every Man 
His Own 
Printer! 



tHC 




$«> *rI*eSS Ms, cards 
etc. (Self-lnker*5) 9 Iju-jrer sizes 
For business. pltMure,youn|forold 

Catalof:iie o» Presses, Tjpe, Etc., 

^or J sumps. KEL8ET & Co. 

Herlden, Conn 



Pond's Tools, 

Engine ILatbes, Planers, Drills, &c. 

DAVID W. POND, Worcester, Mass. 



Stones and Corn Mills. 

We make Burr Millstones. Portable Mills. Smut Ma- 
chines, i'ackers. Mill Picks, Water Wheels, Pulleys, and 
Qearlng, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NCVE & SOI^, Bnfialo, N. Y. 



DIAMOND ROCKDIIIIS 



The only Machines giving a solid core showing exact 
nature of rocks passed through. j 



!THL AMERICAN DIAMOND ROCK BORING CO. 

SEND FOR PAMPHLET. NEW YORK . 



PARENTS, GIVE YOUR CHILDREN A I'RADE. The 

Engraver's Model Cabinet free for stamp. 

G. C. I.OEWENTHAL & CO., 722 Sansom St., Phila., Pa. 



Scre\r Cutting maehiiierv For Sale. 

The subscriber, having sold his tools and business, 
offers for sale at cost a few of the Babbett Bolt Cutters 
recently made; also the Patent therefor. 

P. IIICKKY. Auburn, N. Y. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new Illustrated catalogue. 

Lalhes, Planers, Drills, &c. 

NEW HAVEN MANCJPAC'IITRING CO., 
.Neiv Haven, Conn. 




ICE AT «1.0O PER TOM. 

The PICTET ARTIFICIAL ICE CO, 

LIMITED, 

Room 61, Coal and Iron Eichantte, P. O. Box 3083, N. \. 



Pyrometers, V-^^rtZn-^^^^l 

Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

149 liroadway, N. Y. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im 

S roved Tenon Machines, Mortising, Moulding, and 
:e-Saw Machines, and Woo d-Working Machinery gene- 
rally. Manufactured by 

WITHKRfiT. RUGG & RICHARDSON, 

26 Salisb ury Street, Worcester, Mass. 
f Shop formerly occupied b y E. BALL & CO.) 



LAP WELDED CHARCOAL IRON 

Boiler Tubes, Steam Pipe, Light and Heavy Forglngs, 
Engines, Boilers, Cotton Presses, Rolling Mill and^lust 
t'umace "Work. 

HEADING IRON WDItKS, 

J61 South Fourth rst., Phila. 



BOILER COVERINCS. 

SATE 10 TO 20 PER CEKT. 

THE CHALMERS-SPENCE CO., Foot East 9tb St., New York. 



IPRIGHT DRILL-Sc?«r;: 

H.BICKFORD C^ncm;7(./,r 



Steel Gastingfs, 

From }^ to 10,000 lbs. weight, true to pattern , spund and 
solid, of unequaled strength, toughness and durability. 
An invaluable; substitute for forcings or cast-iron re- 
quiring three-foldstren^h. Send for circular & price list. 
Chester Steel Castings Co., Evelina St., Phila, Pa. 



Woodwaril Steam Pnnms anilFire Engines, 

G. M. WOODWARD, 
76 and 78 Centre f«treet, New York. 

Send for catalogue and price list. 



SPABE THE CBOTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to large oon sume rs of Croton and RIdgewood 
Water. WM. D.ANDBe:w8& BRO., 414 Water St., N.Y., 
wbooontrolttaepatentfoiOreen'sAmerica Driven WelL 




Steam Engines, Boilers 

AND CIRCULAR SAW MILLS. 

SpMlal liidoo.a*Bt« on Boilers to 
EogiDO Boildert. All iIeib from 10 
to 60 u. P. oarriad in stook. 

PmnptBhlpmeDts K ipooial^. 

fieod for omulogae. 

Erie City Iron Works, 

EBII!,FA..and 
«6 Court] andt Bt.. N. T. 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 



tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 3. Less cost for construction. 3. Less cost 



for maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 6. Af- 
fords the best flre protection in the world. 6. Largely 
reduces Insurance risks and premiums. 7. Dispenses 
with flre eneines, in whole or fn part. 8. Reduces fire 
department expenses. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO..Lockport, N.T. 



CAMERON 
Steam Pumps 

For Mines, Blast Furnacesi Rolling 

Mills, Oil Refineries, Boiler 

Feeders, &c. 

For Illustrated Catalogue and BiOuetd Price List send to 
Works, Foot East i23d 8t., New York. 



LBFFBL WATEiR WHEELS. 

With recent improvements. 
Prices Greatly Redaoed< 

7000 in successful operation 
nSI 1T£7 FAUrELZI rOE 1377, 
Sent free to those interested.' 

James Leffel k Co., 

Springfield, O. 
109 Liberty St., N. Y. City. 




^^ ^H ■ ^^ ■ 8AFEIT HOISIINO 

OXiO Machinery- 

OTIS BROS. & CO., No. S48 Broadway, New York. 



SURE 



REMEDY FOR BALDNESS. 

FrMCrlptLon FrOO ^ >l>7 person 

_ who will agree to pay $1, when a 

w growth of Hair, Whliken or Mostacbes Is actaaUy pro* 
duced. Sandenoa & Co.. 3 Clinton f laoe, 2fe-n- Tork. 



OS TH£ BEST VFBIOHT HAT - KNIFE 

J. mad#^ composed of sections, address TUKNKB 
& HKATH, CAZiiNoviA, W. Y. Circulars free. 



F' 




and Shaped IHamond Carbon Points, Indispensable for 
Truing Emery Wheels, Grindstones, Hardened Steel 
and Paper Calendar Rollers. Drilling, Planing, Moulding 
and Sawing Stone. J. DICKINSON, 64 Nassau St., N. Y . 



PRATT & WHITNEY CO., DROP HAMMERS. 



HARTFORD, CONN., 

Make Specialties of 



PUNCHING PRESSES, HAND DRIIiLING 
MACHINES, SCREW PLATES, RATCHET 
DRILLS, BOLT CUTTERS, &c., &c., &c. 
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ChroBio ftnd Perfumed Cards [no 3 alikej. Name in 
Goia and JeiaOC' Cl^iitxqn Bros., CUntVBVlUei Ct. 




BARNES' FOOT POWER MA- 
CHINERY. 
"I A Different machines with which 
I I Builders, Cabinet Makers, 
I \ Wagon Makers, and Jobbers 
I I J in miscellaneous work can 
A- V compete as to Quality and 
Pmck with steam power manufac- 
turing ; also Amateurs* supplies . 
Hachivtes sent on trial. 

Say where you read this, and r:cnd 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Bockford, Whinebago Co., III. 



Afflerican Standard Gauge and Tool Works, 

PHILADELPHIA, U. S. A. 
Standnrd Gauffes iiud AU'asui'iiiir Iiiiplements, 
Hardened 8ceel Turning I>Inndi*(*1t«, AdJustaUe 
Blade Iteamers, Pnteut Tool Holders, Lathe 
Drivers. 

JOHN RICHARDS^ &: CO., 
22d and Wood Streets, 7 BlacUdars Street, 

Philadelphia. Manchester, Eng. 



ilOIS 



V| WROUGHT 
IRON 

Beams & Girders 



THE UNION IRON MILLS. Pittsbursh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron. and especiallyin Beams used in the construction 
of FIRE PROOF BUILDINGS, ind uces us to call the qae- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
stnictiires; andby reference to page9 62&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erectionofflre proofbuildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by flre; these and likecon- 
siderattons fully justify any additional flrstcost. It Is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleased to f u mis h estimates to r all th e Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address _ 

CARNEGIE, BROS. & CO., Plttsbnrgh, Pa. 



10 JDJTERTISp^li 

tisementa m the newspapers of the Unite 



WefiUordeTH 

fortheinBer- 

_ tion of adver- 

newspapers of the United States and 

DommiOn of Canada. To furnish advertisers with 
reliable information concerning; newspapers and their 
rates^and thu s enable the most mexperienced to select 
intelugentl/the mediums best adapted to any particu- 
lar purpose, WE IB8UB Semi-aknuaIi editions of 

Ayer & SON'S Manual 

FOR ADVERTISERS. 164 8to. pp. Gives the 
names, circulation, and advertising rates of several 
thousand newspapers in the United Statesand Canada, 
and containsmore information of valuo to an advertiser 
than can be found in any other publication. All lists 
oarefnlly revised in each edition, and where practicable 
prices reduced. The special oners aro numerous and 
unusually advantageous, ft will pay you to exam ne 
it before spending any money in newspaper advertising. 



The last edition wUl oe sent pos^aid to any address on 
"eceipt of 85 cents by N. W. AYER db SON, 

Advertising Agents, T mea Building, Philadelpliia. 
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Phosphor - Bronze, 
for General Ma- 
chine Castings, Pin- 
ions, Cog Wheels, 
Propeller Screws, 
Hydraulic Press 
and Pump Barrels, 
Piston Rods, Screw 
, Bolts for Steam 
Cylinders, H ard- 
ware. Bearings, 
Valves-Bells , Steam 



Whistles, Hammered Piston Rods, AVire, liods, Sheets 



Bolts, Tubes, Plates, etc. Apply to the PHOSPHOR- 
BRONZE SMELTING CO., Limited, 2038 Washington 
Ave., Philadelphia, Pa., Sole Manufacturers in U . S. 



BOGAUDUS* PATENT UNIVERSAL E(^C1:N- 
TRIC MILLS-For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Com and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DU8, corner of White and Kim Sts., New York. 



PARIS EXHIBITION PRIZES. FULL 

Official List of the Awards in the American Depart- 
ment, enumerating Exfaiblts and Names and Addresses 
of Exhibitors, with kind of Prize awarded in each case. 
Supplements 149, 150. Price 10 cents each. 



THPJ T^NITE CO.. 

STROUDSBURG-, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 

ON CHRONIC MALARIAL POISONING. 
By Alfred L. Loomis, M.D. a Highly Instructive 
Clinical Lecture, delivered at the University Medical 
CuUege, N. Y. Contained in Scientific AMERiCAff 
Supi'LementNo. lO-l. Price 10 cents. To be had at 
this oflBce and of all newsdealers. 



ROCK DRILLING MACHINES 
AIR COMPIRESSORS. 

MANUFACTURED BY BuRLEIChRoCkDrILL C . 
JEND FOR PAMPHLET. FITCHBURG N'ASS. 



THE ART OF PRESERVING THE ETE- 

SIGHT. Adapted from the French of Arthur Cheva- 

i LiEit. Illustrated with 9S engravings. A plain, com- 

Srehensive Treatise, explaining the Anatomy of the 
lye; the Phenomena of Vision, and the Reflection, 
i Refraction, and Dispersion of Li^t; the Ophtlialmo 
scope and its Use ; Diseases of the Eye and Treatment : 
Long and Short Sight, with Instructions; Cataract and 
! Astigmatism ; Manufacture of Spectacle^ Colored 
i Glasses and tneir Use; Number and Foci or Lenses and 
I their Mountings; Hygiene of the Eye. /Wonders of the 
; Eye, The Tear Apparatus. Muscles of the Eye. Rods 
I and Cones ; the Retina Magnified. How the Eye adjusts 
\ Itself to distance. Double Convex, Plano-convex, Con- 
cavo-concave, and Double Concave I-enses illustrated 
and their Action fully explained. How the Dispersion 
of Light is neutralized; the Achromatic Lens. The 
Eye a Camera Obscura. Row we see everythinc in- 
verted. Fixed, Hand, and Achromatic Ophthalmo- 
scopes. Their Use; how disease Is detected, with the. 
Healthy and the Diseased Retina illustrated. Louch- 
ettes for Strabism; Spectacles for Cross-eye; Iritis; 
Trichiasis; Albugo of Cornea: Muscse Volitantes, or 
Flying Insects; Pterigion; Staphyloma of Cornea- 
Sclarotitis ; Cone-shaped Cornea ; Onyx ; Perforated 
Cornea; Ophthalmia; Hemeralopy ; Diplopy ; Myosis; 
Hemiopy. The foregoing diseases, what they are, their 
Causes, Symptoms, andTreatment described, with valu- 
able cautionD how to avoid Disease. Presbyopy, or 
Long Sight, and Myopy, or Short Sight, exhaustively 
treated. Franklin Spectacles. Cataract; the Operation 
by Extraction and by Depression shown. Astigmatism, 
and curious experiment showing that every Bye is 
slightly astigmatic. Spectacles, etc., for Astigmatitm. 
How Quartz Crystals are cut for Lenses. The Manu- 
facture of Optical Glass. ** Pebbles " condemned. Cup, 
Ball, Lathe, and other Tools for Making Lenses Illus- 
trated, and Practical Directions. The various kinds of 
Lenses; Bicyllndrical and Prismatic Lenses. Colored 
Glasses, how made, how to select them, when and 
where to use, etc., with their proper application to 
several Diseases of the Eye. Compound Spectacles, 
Goggl es, Railroad Spectacles. How toselect Spectades ; 
Chevalier's Scale or Intermediate LensesforMTopyand 
Presbyopy. Visometer; Pupilometer: Axometer; and 
Besiclometer. Eye-glass a PouUe. Hand Eye-glasses. 
Lorgnons or Quizzing Glasses. Valuable Directions 
for all ; the Hygiene of the Eye. Simple Home-treat- 
ment for Weak Eyes. Care for the Eyes of Children 
and Infants. What Lamps should be Used. How to 
Bathe the Eye. Instructions to the Aged. Extraction 
of Foreign Bodies from the Eye . Eye-washes and their 
composifion. Recipes for Kye-wasnes and Directions 
for their Application. The whole contained in Suppi.e- 
.MKXTS tii-i, I'ir, 130, 136, 139, 14*2, 144, 147. 
Prle 10 cents each, 80 cents for the series. To be had 
at this ofQce and of all newsdealers. 



ESTABLIi^HED 1844. 

JOSEPH C. TODD, 

ENQiNEER and Machinist. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be seen in operation ai. my store. A one 
horse-power portable en^ne, compile, $125; two horse- 
power, ^225; two and a naif horse-power, 1250; three 
horse-power, 1275. Manuftictured exclusively by 

J. €. TODD, 

10 Barclay St., New York, or Paterson, N. J. 



BAXTER $100 1 HORSE ENGINE OF 1877. 

For State Rights to manufacture above, apply to 

A. VAN "WINKLE, Newark, N.J, 



THE 

^ixnXxXxt "^mmm. 

The Most Popular Scientifie Paper In the World. 

THIRTY-THIRD YEAR. 

Only $3.20 a Year including Postage. Weekly. 
5i4 Numbers a Year. 

This vrldely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Ag iculture, Horticulture, Natural History, etc. 

All Classes of Readers find In The Scientific 
American a popular t^sm/tm. of the best scientific in- 
formation of the day ; and It Is the aim of the publishers 
to present It In an attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
this Journal affords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription,— One copy of The Scien- 
tific American' will be sent for one year-S2 numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of tbrce dollars and twenty 
cents by the publishers; six months, ¥1.60; three 
months, 91.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis /or eyfry club of Jive subscribers 
at (3.20 each ; additional copies at same proportionate 
rate. Postage prepaid . 

One copy of The Scientific American and one copy 
of The Scientific American Supplkment will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, arr* correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address all letters 
ciudmake allorders,drafts,etc., payable to 

MUNN a CO., 
37 Park Row, New York. 

To Foreiffn Subscribers.— Under the facilities of 
the Postal Union, the Scientific American Is now sent 
by post direct from New York, with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific America n, l year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This Includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, NcTT York. 



THE " Scientific Amer4ca " is printed with CHA&. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 50 Gold St., New York, 
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